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BLM Mission Statement

To sustain the health, diversity, and productivity of America’s public lands for the use and
enjoyment of present and future generations.

The BLM’s multiple-use mission, set forth in the Federal Land Policy and Management Act of
1976, mandates that we manage public land resources for a variety of uses, such as energy

development, livestock grazing, recreation, and timber harvesting, while protecting a wide array of
natural, cultural, and historical resources.



EIS for Previously Issued Oil and Gas

Leases in the White River National Forest Section 4.1 — Introduction
4.0 Environmental Consequences
41 Introduction

This chapter presents the analysis of impacts for each resource that may be affected by reaffirming,
modifying, or canceling the 65 leases under consideration.

41.1 Direct and Indirect Effects

Leasing, by itself, would not directly impact most resources with the possible exception of some aspects
of socioeconomics but, given that the development of the leases is a reasonably foreseeable result of
the granted lease right, the impact analysis considers the potential impacts of reasonably foreseeable
future development. The basis for the analysis of future oil and gas development is the Reasonably
Foreseeable Development Scenario (RFDS) for Oil and Gas Activities on the White River National
Forest (WRNF) (U.S. Forest Service [Forest Service or USFS] 2010a), which has been scaled to the
amount of development feasible under each alternative (see Chapter 2.0, Table 2-10 for details by lease
zone). To scale the development for each alternative, the RFDS was adjusted to reflect each alternative
using the assumptions presented in Chapter 2.0, Section 2.7.3 derived from the RFDS, the WRNF
Mineral Specialist Report (Mattson 2010) prepared in support of the WRNF Oil and Gas Leasing Draft
Environmental Impact Statement (EIS) (USFS 2012), as well as knowledge of the historical development
in the area. The adjustments to the RFDS were made using data on the extent of No Surface Occupancy
(NSO) stipulations in and around each of the 65 leases, in conjunction with an assumed maximum lateral
offset for directional (i.e., “s-curve”) and horizontal wells that could be used to access the target gas
formations. It should be noted that many of the reasonably foreseeable wells may extract minerals from
each lease using directional or horizontal well bores so that well pads may be located either on-lease or
off-lease. Assumed development (for analysis of each alternative) using the constraints resulting from
NSO limitations are somewhat less than the full development potential documented in the RFDS.
Additional details are included in Appendix D, Methodology for Scaling RFDS for EIS Alternatives.

Using the assumptions for average initial and long-term surface disturbance for well pads, roads, and
pipelines and the estimated number of wells per pad, acres of surface disturbance were calculated for
each lease and totaled for each lease zone (see Chapter 2.0, Table 2-10 for details by lease zone).
Surface disturbance is an important factor in predicting the potential impacts for most of the resources
that are analyzed. Until the actual locations and number of proposed wells are known, the analysis of
impacts from fluid mineral development cannot be site-specific. For this reason, the impacts analyses
focuses on the extent of protection of surface resources that would result from implementation of the
stipulations proposed under each alternative and the potential risk to the resources where no protection
through stipulations would occur. The extent to which different types of stipulations vary across the
alternatives is analyzed in detail in this chapter.

Each section provides an overview of the issues identified during public scoping. The impacts presented
in each section address the scoping issues to the degree possible. However, because this is a leasing
analysis with general projections of the amount of development likely to occur within each lease, those
scoping issues that call for analysis of site-specific conditions or potential impacts in precise locations
cannot be addressed until the Application for Permit to Drill (APD) stage of permitting, when onsite
surveys and site-specific National Environmental Policy Act (NEPA) analysis is completed and mitigation
measures or management practices are prescribed.

Each resource section summarizes the methods of analysis, including the type of information and
assumptions used in the analysis, and the indicators (quantitative or qualitative metrics) used to identify
impacts, and then presents a description of the types of impacts likely to result from reasonably
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foreseeable development under these alternative leasing decisions, followed by details of the anticipated
impacts under each of the six alternatives. Resources were evaluated according to the available data,
so some discussions are based on qualitative information and others on more detailed quantitative data
when available and feasible within the scope of this EIS.

The impact analyses assume that the environmental protection measures required by Forest Service
and Bureau of Land Management (BLM) policies and guidelines would be successfully implemented. It
also assumes that operators and lessees would comply with applicable state and federal regulations and
conditions of required permits. As noted in Chapter 2.0, Section 2.6, specific environmental protection
measures, such as project design features, best management practices (BMPs), and conditions of
approval (COAs), would be evaluated during the onsite review at the APD stage of oil and gas
development. These measures would become part of the Forest Service Surface Use Plan of Operations
and the permit to drill issued by the BLM. Because site-specific locations and conditions are unknown at
this time, recommended mitigation measures have not been incorporated into the resource sections in
Chapter 4.0 and are deferred to future NEPA analyses.

41.2 Cumulative Impact Analysis

Toward the end of each resource section is a discussion of cumulative impacts. In its Regulations for
Implementing NEPA (40 Code of Federal Regulations [CFR] Parts 1500-1508), the Council on
Environmental Quality (CEQ) defines a cumulative impact as follows in Section 1508.7:

“Cumulative impact” is the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (Federal or non-Federal) or
person undertakes such other actions. Cumulative impacts can result from individually
minor but collectively significant actions taking place over a period of time.

Cumulative impacts are the combination of the individual effects of multiple actions over time in the
context of other development in the analysis area or the region. The individual effects may be minor
when considered separately, but may be major when considered in combination with all others in the
region. A CEQ memorandum issued in 2005 (CEQ 2005) provides additional guidance on the
consideration of past actions in cumulative effects analysis. Per 43 CFR 46.115, the Responsible Official
must analyze the effects of past action in accordance with this or other superseding guidance CEQ
guidance. The 2005 memorandum stresses the “forward-looking” nature of NEPA analysis. It states that
the effects of past actions are only required to be analyzed if they are relevant and useful to determine
whether the proposed project “may have a continuing, additive and significant relationship” to projected
future impacts in the region.

Cumulative impacts are those that would result if lease development (as outlined in Chapter 2.0) is
combined with disturbances of past and present actions and other reasonably foreseeable future actions
(RFFASs), regardless of what agency or private entity undertakes such actions. Per 43 CFR 46.30,
reasonably foreseeable future actions include those federal and non-federal activities not yet undertaken,
but sufficiently likely to occur, that a Responsible Official of ordinary prudence would take such activities
into account in reaching a decision. These federal and non-federal activities that must be taken into
account in the analysis of cumulative impact include, but are not limited to, activities for which there are
existing decisions, funding, or proposals identified by the bureau. Reasonably foreseeable future actions
do not include those actions that are highly speculative or indefinite.

The following sections summarize the past and present actions and RFFAs that are likely to have similar

impacts to those analyzed in this chapter for each resource. The focus is on surface disturbing actions
that are quantified to the degree possible with available information. Appendix B contains a more
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detailed description of past and present actions and RFFAs; and the assumptions used to calculate long-
term surface disturbing actions.

The geographic extent of cumulative impacts varies by resource. Impacts to some resources, such as
cultural resources or soils, are restricted to the area within the leases. Other resources, such as wildlife
and water resources, may be affected over a larger area; therefore, cumulative impacts are assessed
beyond the leases. Twelve spatially distinct cumulative impact analysis areas (CIAAs) are identified in
Table 4.1-1. The CIAAs primarily comprise National Forest System (NFS) lands (WRNF and Grand
Mesa, Uncompahgre, and Gunnison National Forest [GMUGNF]) but also include BLM lands within the
Colorado River Valley Field Office (CRVFO), Grand Junction Field Office (GJFO), and White River Field
Office (WRFO), as well as non-federal lands, particularly in situations where cumulative effects extend
beyond the leases.

41.2.1 Past and Present Actions

Surface-disturbing Actions

The primary past and present actions with surface disturbance affecting the resources analyzed in this
EIS include mineral development; road development and other land development such as rights-of-way
(ROWSs) for pipelines, telephone lines or other developments. Table 4.1-2 presents total quantifiable past
and present surface disturbance by CIAA. Appendix B discusses each of these actions in more detail in
Section B.2.1. Water use associated with oil and gas development also is quantified in Section B.2.1.

Other Forest Service District or BLM Field Office Actions

Other past and present actions, such as farming, timber harvests, livestock grazing, vegetation
treatments, and land management decisions, may not have adverse impacts on all resources; and in
some cases may have a countervailing effect on cumulative impacts. These include livestock grazing,
agriculture, vegetation treatments and timber sales. These are discussed qualitatively in Appendix B,
Section B.2.2 as well as in applicable Affected Environment sections.

41.2.2 Reasonably Foreseeable Future Actions

RFFAs are those actions for which there are existing decisions, funding, formal proposals, or which are
highly probable, based on known opportunities or trends. RFFAs within each CIAA that have potential for
similar impacts to those analyzed in this chapter for each resource are summarized briefly below and are
described in detail in Appendix B.

Surface-disturbing Actions

The WRNF, GMUGNF, CRVFO, GJFO, and the WRFO have identified lands available for oil and gas
leasing that fall within some or all of the CIAAs. Each agency has developed an RFDS for future oil and
gas development within its administrative boundaries. Each RFDS is discussed in detail in Appendix B,
Section B.3.1.1, along with the projections and assumptions used to estimate long term surface
disturbance within each CIAA, which is presented in Table B-3, Long-term Surface Disturbance from Oil
and Gas Development by CIAA. Other RFFAs with surface disturbing actions identified in Appendix B
include ROW development projects within the WRNF and CRVFO; road improvements within the WRNF
and GMUGNF; trail developments within the CRVFO and GMUGNF; and a reservoir enlargement
project within the GMUGNF (see Table B-7, Long-term Surface Disturbance from Non-oil and Gas
Development by CIAA). Table 4.1-3 summarizes the total quantifiable RFFA surface disturbances
contained in Tables B-5 and B-6.

Final EIS 4.1-3



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest

Table 4.1-1 Cumulative Impact Analysis Areas by Resource
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Resource

Cumulative Impact Analysis Area
(CIAA) Description

Spatial Extent
(acres)

Rationale for Use

Geology/Minerals/Paleontology, Soils,
General Vegetation, Nongame and Small
Game Terrestrial Wildlife, Special Status
Species Terrestrial Wildlife, Land Use,
Recreation, Scenic Resources®

65 existing leases (identified as
(Lease Area in subsequent tables)

80,380

For Geology/Minerals/Paleontology, Soils, Vegetation and
Land Use: The CIAA is the lease area because impacts to
these resources are generally limited to the area of direct
disturbance and are unlikely to experience cumulative
effects from development beyond the lease area. The
cumulative impacts analysis considers surface disturbing
activities within the lease.

For Small Game Species and Nongame Species and Special
Status Species: The lease area is used a proxy for suitable,
historic, or occupied, habitat within the lease boundary to
provide a conservatively high estimate of potential for
cumulative impacts.

For Recreation Resources: The CIAA includes the lease
zones (80,380 acres) and key recreational areas within the
WRNF, as highlighted by public input. The analysis focuses
on the lease areas because the 2015 ROD for Future Leasing
addressed the cumulative impact of lease development
through NSO stipulation and closing areas to leasing in
areas of key recreational use. As aresult, any cumulative
impacts to recreation are most likely the result of the
previously issued leases, which are discussed under
direct/indirect impacts.

For Scenic Resources: The CIAA, while generally limited to
the lease areas, also considers key area of high scenic
quality within the WRNF as highlighted by public input. This
area was chosen because topography and natural screening
would generally serve to contain the majority of potential
effects on scenic resources within the leasing area with
limited impacts beyond the lease boundary; potential effects
on scenic resources from RFFA development outside of the
leases elsewhere on the forest would also be similarly
limited. Cumulative impacts would be reevaluated at the APD
stage basis when site specific knowledge is known.
Mitigation would be developed as needed.
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| Table 4.1-1 Cumulative Impact Analysis Areas by Resource
Cumulative Impact Analysis Area | Spatial Extent
Resource (CIAA) Description (acres) Rationale for Use
| Special Status Plants® Lease area plus a 300-foot buffer Varies Buffer considers impacts to known plant species and surrounding

around known populations within depending on area that may be disturbed.
65 existing leases species

Cultural Resources/Native American Lease area plus a 2-mile buffer 332,040 | Buffer considers impacts to the context of cultural resources and

Traditional Values, Groundwater around 65 existing leases (identified extent groundwater sources that may encountered within the
as “Lease+2 miles” in subsequent leases.
tables)

Transportation, Hazardous Materials/ Lease area plus the regional road N/A | Addresses impacts to new and existing local access roads from

Human Health and Safety network used to access leases project-related transportation.

Surface Water Quality and Quantity, Hydrologic Unit Code 12 (HUC-12) 606,006 | Takes into account effects of activity on-lease and downstream.

Aquatics 3 watersheds crossed by leases
(identified as “HUC-12" in
subsequent tables)

Big Game Big Game Management Units 2,121,890 | Puts habitat disturbance from future development into context of
(GMUSs) crossed by lease. entire area used by big game.

Greater Sage-grouse Priority Habitat Management Area 14,155 | Puts habitat disturbance from future development into context of
and General Habitat Management entire sage-grouse habitat areas in vicinity.
Area (GHMA) polygons crossed by
leases

Lynx Lynx Analysis Units (LAUS) 510,805 | Puts habitat disturbance from future development into context of
polygons crossed by leases entire area used by lynx.

Livestock Grazing Grazing allotments crossed by 308,666 | Puts disturbance from future development into context of entire

lease.

allotment.
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Table 4.1-1 Cumulative Impact Analysis Areas by Resource

Cumulative Impact Analysis Area | Spatial Extent

Resource (CIAA) Description (acres) Rationale for Use
Special Designations Special Designations within leases 64,864 | The CIAA is limited to the lease area because the 2015 ROD
(which comprise one Research for Future Leasing addressed the cumulative impact of lease
Natural Area [RNA] and portions of development in CRAS outside of the existing leases through
roadless areas) NSO stipulations in CRAs and RNAS, as well as through

closing areas to leasing in some roadless areas. As a result,
any cumulative impacts to CRAs are most likely the result of
the previously issued leases, which are discussed under
direct/indirect impacts. Although off-lease future
development may occur as a result of lease stipulations, the
development most likely would occur on private lands,
outside of CRAs, a discussion of indirect impacts to CRAs
from off lease development would be speculative without
site-specific knowledge of development location.

Socioeconomics and Environmental Mesa, Garfield, Pitkin, and Rio N/A | Economics and populations of four-county area could be affected
Justice? Blanco counties by future development.
Air Quality; Climate® Northwest region of Colorado N/A | Incorporates the analysis contained in the Colorado Air Resource

Management Modeling Study (CARMMS).

The Recreation CIAA includes considers key recreational areas within the WRNF. The analysis therefore also considers RFFAs within the WRNF, as identified by the Big Game
CIAA.

Acreage for Special Status Plant CIAA is not included in subsequent tables because the scale at which projects are identified is too coarse to differentiate between this CIAA and the lease
CIAA.

The aquatics CIAA also extends downstream into Designated Critical Habitat for Colorado pikeminnow, razorback sucker, bonytail and humpback chub in the Colorado River.

Acreage for Social and Economic Values/Environmental Justice CIAA, which comprises Garfield, Mesa, Pitkin, and Rio Blanco counties, are not included in this or subsequent
tables because surface disturbance is not an impact indictor used for cumulative analysis of this resource.

Acreages for an Air Resources CIAA are not included because the cumulative impact analysis for air resources considers the entire northwest region of Colorado and relates to
the analysis contained in the CARMMS.
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Table 4.1-2 Past and Present Surface Disturbing Actions by CIAA

Long-term Disturbance by CIAA (acres/percent)
Lease+2 Special
Past/Present Actions Lease Area miles HUC-12 Big Game Sage-grouse Lynx Range Desig.
Mineral Development1 38/<1 590/<1 2,658 /<1 4,262 /<1 22 /<1 693 /<1 92/<1 3/<1
Transportation Corridors? 91/<1 249 /<1 1,460 /<1 3,282 /<1 28 /<1 669 /<1 390/<1 1/<1
Other Land Development 325/<1 304 /<1 1108 /<1 1153 /<1 0/<1 695 /<1 627 /<1 0/<1
TOTAL 454 ] <1 612 /<1 5,226 /<1 8,697 /<1 50 /<1 2,057 /<1 1,109 /<1 4/<1

* Number of wells by CIAA: Lease Area-75; Lease+2 miles -1,180; HUC-12-5,315; Big Game-8,523; Sage-grouse-43; Lynx-1,385; Range-183; Special Designations-5. Well count incudes all

Colorado Oil and Gas Conservation Commission (COGCC) well categories except “permitted locations”. Long-term surface disturbance assumptions: Wellpad size- 0.5 acre per well (see
Chapter 2.0).

% Disturbance acreages for roads assume the following widths: Interstate: 72 feet (4 lanes); principal arterial: 60 feet (4 lanes); minor arterial: 60 feet (2 lanes); major collector: 30 feet (2 lanes);
minor collector: 15 feet (2 lanes); local road: 22 feet (1 lane).

Source: BLM 2015g; Colorado Oil and Gas Conservation Commission (COGCC) 2015b; Colorado Department of Transportation (CDOT) 2015; U.S. Department of Transportation (USDOT)
2013.
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RFFA Long-term Surface Disturbance by CIAA

Section 4.1 — Introduction to Environmental Consequences

Estimated Future Disturbance by CIAA (acres/percent)’?

Management Area Lease+2 Miles HUC-12 Big Game Range Lynx Sage-grouse
In and around Zones 1, 2, and 3
USFS WRNF Reasonably Foreseeable 496 /<1 496 /<1 496 /<1 496 /<1 496 /<1 0
Development (RFD) Glenwood Springs FO
USFS WRNF RFD-GJFO 94 /<1 94 /<1 94 /<1 94 /<1 94 /<1
USFS GMUGNF RFD 23/<1 23/<1 23/<1 0 0
BLM CRVFO RFD-excluding Roan Plateau 6,893/2 13,256 /2.2 13,256 /<1 0 0
Planning Area (RPPA)
BLM RPPA 0 382/<1 0/0 0
BLM GJFO RFD 71/<1 560/ <1 1,897 /<1 71/<1
Hunter Reservoir Enlargement 61/<1
Colorado Department of Transportation 9/<1
Highway 133 Debris Dump Site and Placita
Roadside Landscaping
Rio Grande Connection Trail Reroute <0.5/<1
Trickel Park Road Improvement Project 9/<1
In and around Zone 4
BLM WRFO RFD 9/<1 43 /<1 625/<1 9/<1 97 /<1 0
TOTAL 7,586 /2 14,854 /2.5 16,490/ <1 599/ <1 687 /<1 71/<1

! Disturbance acreages do not include projects for which no acreage of surface disturbance has been defined.

2 The Special Designations and Lease Area CIAAs are not included in this table because those CIAAs comprise only lands within the existing leases, and future oil and gas development on

the existing leases is already considered in Chapter 2.0 of this EIS as part of the alternatives.

Source: BLM 2015b, 2014d, 2012, 2008a, 2007; USFS 2015c, 2015d, 2014d, 2010a, 2007b.
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As noted in Appendix B, Section B.3.1.2, not all development forecasted in the RFDS would occur
immediately or at the same time. The COGCC database was used to identify recently approved and
pending APDs in order to understand what portion of the disturbance identified in the RFDSs for each
area might be developed within the next few years. This disturbance is presented in Table 4.1-4.

Table 4.1-4 Long-term Surface Disturbance from Recently Approved or Pending APDs

by CIAA
Management Area Estimated Future Disturbance by CIAA (acres / percent)l’2
Lease+2 Sage-
Miles HUC-12 Big Game Range Lynx Grouse
In and around Zones 1, 2, and 3 242 /<1 704 /<1 2,300/<1 14 / <1 105/<1 71<1
In and around Zone 4 0 0/0 10/<1 0/0 0/0 0/0
TOTAL 242 /<1 704 /<1 2,310/<1 14/<1 105/<1 71<1

! The Special Designations and Lease Area CIAAs are not included in this table because those CIAAs comprise only lands within
the existing leases, the development of which is already considered in this EIS in the alternatives.

2 As of May 2015, recently approved and pending APDs by CIAA were as follows: Lease+2 miles-1 recently approved APD and
68 pending APDs; Big Game CIAA- 591 recently approved APDs and 69 pending APDs; HUC-12 CIAA- 197 recently approved
APDs and 4 pending APDs; Range- 2 recently approved APDs and 2 pending APDs; Lynx- 26 recently approved APDs and
4 pending APDs; and Sage-grouse- 2 recently approved APDs. Long-term surface disturbance assumptions: Wellpad - 0.5 acre
per well, road -3 acres per well (see Chapter 2.0).

Source: COGCC 2015h.

As discussed in Section B.3.1.2, and disclosed in Table B-4, based on the well projection included in
each RFDS and using the water demand assumptions as discussed in Appendix B, there would be
22,304 acre-feet of freshwater required for drilling and 431,291 acre-feet of recycled water for well
completions. Full RFDS development would require 2,061,180 truck trips for drilling activities,
2,620,030 truck trips for completion activities and 368,820 truck trips for reclamation. Water use and
transportation requirements would change over time. As of May 2015, there were 1,529 recently
approved and pending APDs within Garfield, Mesa, and Pitkin counties. Development of these wells
would require 1,177 acre-feet of freshwater for drilling and 9,847 acre-feet of recycled water for
completion. Assuming 7 wells per well pad, there would be 26,752 truck trips for drilling, 37,915 trips for
completion and 5,431 trips for reclamation.

Other Forest Service District or BLM Field Office Actions

The following sections describe other types of RFFAs within the CIAAs. These actions are not included
in Table 4.1-3 because they do not necessarily result in surface disturbance; may not have adverse
impacts on all resources; and in some cases may have a countervailing effect on cumulative impacts.
Identified RFFAs include vegetation treatments and hazardous fuel reduction projects, the Battlement
Reservoir Reconstruction Project; and continued livestock grazing and agriculture. These projects are
discussed in more detail in Appendix B, Section B.3.2. Table 4.1-5 provides a summary by CIAA of
vegetation treatment and hazardous fuels reduction RFFAs within the WRNF, GMUGNF, and CRVFO.
There are no identified vegetation treatments in any of the CIAAs within the GJFO or WRFO.
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Disturbance Acreages by CIAA (acres/percent)’?

Lease Sage- Special
Treatment Project Lease +2 mi. HUC-12 Big Game Lynx grouse Range Desig.

South Rifle Habitat Enhancement Project 6,000/7 6,000/2 6,000/1 6,000 /<1 6,000/1 0/0 6,000/2 3,000/9
Aspen/Sopris Wildlife Habitat Improvement 0 0 2,100 /<1 11,500/1 6,370/1 0/0 0/0 0/0
Project
Lookout Mountain Communications Site 0 0 25/<1 25/<1 0/0 0/0 0/0 0/0
Hazardous Fuels Reduction Project
Spruce Creek Oakbrush Thinning Project 100/<1 100/<1 100/<1 0/0 0/0 0/0
Uncle Bob Oakbrush Thinning Project 200/<1 200/<1 200/<1 0/0 0/0 0/0
Uncle Bob Mountain Road Hazardous Fuels 2,100 /<1 2,100 /<1 2,100/<1 0/0 0/0 0/0
Treatment Project
Cedar Springs Il Vegetation Treatment Project 0 0 800/<1 800/<1 0/0 0/0 0/0 0/0
Cedar Mountain Fuels Reduction Project 0 0 667 /<1 667 /<1 0/0 0/0 0/0 0/0
TOTAL 6,000/ 7 6,000/ 2 11,992/2% | 21,392/1 14,770/3 0/0 6,000/ 2 3,000/9

! Disturbance acreages do not include projects for which no acreage of surface disturbance has been defined.

2 For each project, the total projected treatment acreages have been included within each CIAA because there is significant overlap between the CIAAs and because treatments areas and
treatment locations have not been finalized and therefore have potential to occur within any of the CIAAs.

Source: BLM 2015a-c; Larson 2015a,b; Ringer 2015; USFS 2014d, 2010c.
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County Actions

Appendix B, Section B.3.3, describes the future goals and plans for each of the four counties in which
the CIAAs are located. In general, all four counties all strive to retain the rural character of the area.
Mesa and Garfield county plans anticipate transportation issues due to the continued need to commute
from affordable housing to places of employment and continued oil and gas development. Both counties
have identified areas where road improvements are planned or may be required. Rio Blanco County also
identified several proposed road improvements and mitigations to improve transportation issues related
to continued oil and gas development. Within Pitkin County, the Snowmass-Capitol Creek Valleys
Master Plan (which guides land use in a portion of the Big Game CIAA) actively discourages oil and gas
development.
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4.2 Air Quality

The burning of fossil fuels (natural gas, crude oil, coal, etc.) produces various emissions, including
greenhouse gases (GHGs). These GHGs (primarily carbon dioxide [CO,]) are widely believed to cause
contribute to climate change. The continued or increased production and combustion of natural gas from
resources in the 65 federal fluid minerals leases underlying White River National Forest (WRNF)
considered under the alternatives would produce GHGs. However, the amount of GHGs produced from
potential development of future WRNF resources would be an extremely small fraction of global
emissions and lower than it would be if other fuels (coal, olil, etc.) were to be used for the same energy
demand. Standardized protocols designed to measure factors that may contribute to climate change and
to quantify climatic impacts are presently unavailable. However, no significant adverse impacts on
climate are anticipated from implementation of any of the alternatives because it is reasonable to
assume that they would not add to the demand or consumption of fossil fuels. In other words, global and
U.S. energy supply and demand would not be affected by whether or not WRNF resources are
developed.

Air pollution impacts are limited by state and federal regulations, standards, and implementation plans
established under the Clean Air Act (CAA) and administered by the Colorado Department of Public
Health and Environment — Air Pollution Control Division (CDPHE-APCD). Colorado regulations require
that proposed air pollutant emission sources—including dehydrators, separators, and natural gas
compressors—undergo a permitting review. Therefore, CDPHE-APCD has the authority to review
emission permit applications and to require emission permits, fees, and control devices prior to
construction and/or operation. In addition, Section 116 of the CAA authorizes tribal, state, and local air
quality regulatory agencies to establish air pollution control requirements more (but not less) stringent
than federal requirements. Additional site-specific air quality analysis would be performed during
permitting, and additional emission control measures, including best available control technology, may
be required to protect air quality resources.

Under the Federal Land Policy and Management Act (FLPMA) and the CAA, the BLM provides for
compliance with all applicable federal, tribal, state, and local air quality laws, statutes, regulations,
standards, and implementation plans. For this EIS, potential air quality impacts for specific development
projects were not analyzed in detail; rather, rates of oil and gas related emissions in a low, medium and
high range were used to bound anticipated future oil and gas development in the WRNF lease area. The
BLM has developed various emission and air quality impact analysis tools under the CARPP that will be
used for authorizing future WRNF oil and gas development on the 65 lease area. When future projects
are proposed by an applicant, the BLM will use these tools to prepare a project-specific assessment of
impacts of the maximum “near-field” (local) ambient air pollutant concentrations and hazardous air
pollutant impacts. Future project-specific air quality analyses also will include an evaluation of the
Colorado Air Resources Modeling Management Study (CARMMS) for specific and cumulative regional
impacts to determine its usefulness and applicability for assessing regional ambient air pollutant
concentrations and air quality related values impacts for a proposed project in the WRNF area.

Computational models that estimate the dispersion and formation of atmospheric pollutants are
mathematical approximations regardless of their level of complexity, based on fluid dynamics and
atmospheric chemistry. Thus, given the uncertain nature of the number and placement of future
emissions sources under the alternatives in this analysis, the results should be viewed as the best
possible estimates of future concentrations based in known or available information at this time and not
as exact predictions in time and space. Because of this, modeling air pollution is generally conducted
using assumptions that ensure that the modeled results do not underestimate actual future impacts so
that appropriate planning decisions can be made. For example, sources may be assumed to operate for
longer periods or emit more pollutants than actual conditions to ensure that health-based standards are
protected. At the same time, analyses are not conducted assuming “worst-case” conditions over the
entire analysis area because this could lead to results that are unreasonable and unrealistic. Hence, air
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pollution modeling uses the best available information and methods (USEPA-approved models, emission
factors, previous or current/ongoing studies, etc.) when possible, and the best scientific and professional
judgment in attempting to ensure that projections of future air quality are neither under-predicted nor
unrealistically over-predicted.

The remainder of this section describes the methodologies used to assess air quality impacts for low,
medium, and high oil and gas development scenarios. No results for modeling specific development
sites’ near-field air quality impacts in the RNF are presented; however, this chapter will present the
procedure that BLM field offices will use to evaluate individual development projects under NEPA.

4.2.1 Colorado Air Resources Protection Protocol

The following section provides a brief overview of the CARPP and describes the process and strategies
the BLM will use when authorizing activities that have the potential to adversely impact air quality within
the State of Colorado (BLM 2014). The process described includes those activities that could come as a
result of the previously issued 65 oil and gas leases in the WRNF. The CARPP is not a decision
document, but rather a strategy to address air quality concerns throughout BLM-managed lands and
resources in Colorado. Because the CARPP is not a field office specific management tool, it may be
modified as necessary to comply with changing laws, regulations, BLM policy, or to address new
information and changing circumstances without maintaining or amending any specific field office
Resource Management Plan (RMP). Through CARPP the BLM cooperates with other federal, state,
tribal and local air resource management partners. In particular when making oil and gas implementation
decisions, the BLM will consider or apply, as appropriate, the provisions of the Memorandum of
Understanding (USEPA 2011).

Appropriate air resources protection requires the BLM to manage its authorized activities and actions at
broad spatial and temporal scales that are dynamic and thus subject to change. The BLM would
accomplish this through an adaptive management approach, which includes establishing baseline
conditions, monitoring, reevaluation, and adjustment as necessary. Adaptive management therefore
incorporates regular review and adjustment of management approaches during the authorization of
emissions generating activities commensurate with changing circumstances. The BLM will take the any
of the following actions to ensure an adequate analysis and guide subsequent protection of air quality
resources within Colorado.

e Monitoring: Ambient air monitoring provides valuable data for determining current and
background concentrations of air pollutants. The BLM patrticipates in a cooperative effort with
industry, and other entities to establish, operate, and maintain a comprehensive air monitoring
network. The BLM may request proponents of projects with the potential to generate substantial
air emissions, to submit pre-construction air monitoring data from a site within the proposed
development area. BLM also could to request that air monitoring for the life of the project to be
conducted based on the availability of representative air monitoring data. Finally, project-specific
monitoring data may be used by the BLM in subsequent NEPA analysis required for project
approvals.

e Emissions Inventories: The BLM will request the proponent of an oil and gas development
activity to submit a comprehensive inventory of anticipated direct and indirect emissions
associated with a proposed project. The BLM will review the emissions inventory to determine its
completeness and accuracy.

e Modeling: The BLM will use regional air modeling and project-specific modeling, in conjunction
with other air analysis tools, to develop air resource protection strategies. Further, the BLM will
provide appropriate disclosure for any modeling of direct, indirect, and cumulative impacts of
proposed actions during required NEPA analysis. Currently, the BLM is facilitating the Colorado
Air Resources Management Modeling Study (CARMMS 2015). CARMMS is a BLM-funded
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regional air quality modeling study of expected impacts on air quality from projected increases in
oil and gas development across Colorado. CARMMS results include the predicted impacts from
all projected federal and non-federal oil and gas development within the region and will be
presented in more detail in the following section.

e Permitting: The BLM would consider or apply, as appropriate, any state or federal permit
requirements. As part of the NEPA process and prior to the authorization of any federal mineral
development activity, the BLM would conduct an air analysis to determine the potential impacts
on air quality based on the estimated emissions from the activity being authorized.

e Mitigation: Many activities that the BLM authorizes, permits, or allows generate air pollutant
emissions that have the potential to adversely impact air quality. The primary mechanism to
reduce air quality impacts is to reduce emissions via project design features and mitigation. The
BLM will ensure implementation of reasonable mitigation, control measures, and design features
through appropriate mechanisms, including lease stipulations, notices to lessees, and conditions
of approval (permit terms and conditions) as provided for by law and consistent with lease rights
and obligations.

One important aspect of the CARPP is the concept of adaptive management, which incorporates the
principles of monitoring current conditions, predicting future impacts, and adapting strategies to account
for changing conditions. An adaptive management strategy for air quality resources allows the BLM to
comply with NEPA and complete an appropriate analysis to ensure that activities approved by the BLM
minimize adverse impacts to air quality. The strategy includes evaluating air quality on an ongoing basis,
and if necessary, implementing appropriate mitigation measures to meet the identified objectives and
targets for any applicable Colorado land use plan.

422 Regional Air Quality Impacts Analysis

In order to disclose cumulative and regional air quality impacts, the BLM has initiated the Colorado Air
Resources Management Modeling Study (CARMMS). CARMMS was developed to provide an analysis
of regional and cumulative air quality and air quality related values (AQRYV) impacts for future projected
oil and gas and mining development throughout Colorado. Several Colorado-based RMPs are currently
being prepared or are in a pre-planning phase. For these RMPs and the White River National Forest
EIS, air quality and AQRV impacts are being analyzed for BLM-authorized mineral development
activities. A goal of CARMMS is to avoid potential inconsistencies in how future year impacts are
evaluated and the inefficiency of having individual projects conduct regional and cumulative analysis.

The CARMMS modeling study consist of a photochemical grid model (PGM) and far-field dispersion
modeling protocol. The protocol describes modeling procedures for addressing potential air quality and
AQRYV impacts due to BLM-authorized mineral development and other BLM-authorized activities in
Colorado. CARMMS leveraged the West-Wide Jump-Start Air Quality Modeling Study
(WestJumpAQMS) 2008 modeling platform. The modeling protocol was developed by BLM and
reviewed by an Interagency Air Quality Review Team (IAQRT). The IAQRT consists of federal (USEPA
Region 8 and Region 6, National Park Service [NPS], U.S. Fish and Wildlife Service (USFWS) and the
Forest Service and state air quality agencies (Colorado and New Mexico). The protocol lists the
components of the CARMMS modeling system which include:

e The Weather Research Forecasting Model (WRF) was used to develop meteorological data for
year 2008.

e The Sparse Matrix Operator Kernel Emissions (SMOKE) model was used for emissions
processing and to produce CAMx-ready emissions

e The USEPA Motor Vehicle Emissions Simulator (MOVES) model was used to prepare on-road
mobile source emissions.
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e Biogenic emissions in the western United States were developed using the Model for Emissions
of Gases and Aerosols in Nature (MEGAN).

e Photochemical grid modeling simulations were performed with the Comprehensive Air-Quality
Model with extensions (CAMXx). The ability of the model to provide source apportionment
information was critical to the CARMMS study.

All models used the most recent versions available and provide the most advanced analysis techniques.

In order to estimate future air quality and AQRYV impacts, two sets of emission and modeling impacts
data were developed: 1) a 2008 base case emissions that serve as baseline emissions and 2) a
future-year 2021 emissions that consider emission changes including growth from Colorado-based oil
and gas sources along with mining sources.

The CARMMS 2008 Base Case emissions and modeling platform were developed by WestJumpAQMS
and the primary source for the 2008 Base Case emissions was Version 2.0 of the National Emissions
Inventory. The comprehensive and detailed documentation for the WestJumpAQMS 2008 Base Case
emissions inventory and modeling platform is available on the WestJumpAQMS website
(http://www.wrapair2.org/WestJumpAQMS.aspx) and includes a final report and 16 Emissions Technical
Memorandums that provide details on the 2008 emissions for each source category (WestJumpAQMS
2008).

Future-year oil and gas emissions databases were developed for a range of potential outcomes with the
intent to bound the actual future-year oil and gas development in Colorado. These potential outcomes
are defined in CARMMS as low, medium, and high emissions scenarios for projected oil and gas
development through year 2021 for all applicable Colorado Field Offices / Planning Areas
including CRVFO, Roan Plateau Planning Area and nearby UFO, WRFO and GJFO. The CARMMS
cumulative emissions inventory also includes non-oil and gas emission inventories encompassing
biogenic (natural) emissions, electric generating units (EGUSs), fires and mobile sources. The non-oil and
gas emissions estimates for CARMMS were developed by USEPA and updated for the Three-State Air
Quality Study (3SAQS) projected year 2020 emissions inventory. Oil and gas future year emissions
estimates for nearby states were obtained from the latest studies for future oil and gas development in
the region. Future year 2021 emissions inventories for Colorado based mining were developed
specifically for CARMMS and were based on the latest foreseeable mining projections. The BLM did not
model beyond year 2021 because of frequent changes in pace and trends of oil and gas
extraction due to prices, demand, etc. These changes make it speculative to accurately predict
future air quality impacts over alonger timeframe; in addition, an adequate cumulative emissions
inventory (U.S.-wide) had not been developed beyond year 2021 when conducting the air quality
analysis. The BLM is working on CARMMS 2.0 that will update outdated information and the
modeling platforms through year 2025. CARMMS 2.0 should be ready for use Spring 2017 and
would be used for future analyses. This is consistent with BLM's adaptive management
approach.

The CARMMS modeling area covers all of Colorado and portions of adjacent states for a short-term
period of approximately 10 years (up to year 2021). Figure 4.2-1 shows the extent of CARMMS
modeling domain which has a horizontal grid spacing of 4 kilometers. Results from CARMMS include
prediction of future potential Oz and other criteria pollutant (i.e., NO,, CO, PM;q, PM, 5, and SO,)
concentrations. AQRVs impact evaluation includes nitrogen and sulfur deposition rates, visibility
impairment, and lake acid neutralizing capacity (ANC).

The prediction of ozone formation is a complex process that requires adequate input data requirements
and could consume significant modeling time. Ozone is formed in the atmosphere from a combination of
VOCs and NOy precursors from various sources within a region and has the potential to be transported
across long distances. CARMMS was used to model potential ozone impacts for the low, medium, and
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high oil and gas development scenarios in order to provide ozone impact analyses for the White River
National Forest and other BLM Colorado regions. In doing so, the potential impacts of an individual
project on regional ozone formation and transport, including the White River National Forest EIS
Alternatives, were considered by the CARMMS analysis. For more detailed information regarding
CARMMS, the full CARMMS Report (based on 2008 modeling platform) and Excel Workbooks with
CARMMS results can be found online® (CARMMS 2015).
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Source: CARMMS 2015.

Figure 4.2-1  CARMMS 4-kilometer Modeling Domain

' CARMMS webpage: http://www.blm.gov/co/st/en/BLM_Information/nepa/air_quality/carmms.html.
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The study assesses impacts from projected oil and gas development through 2021 for both federal and
fee (private) lands for three development scenarios: low, medium, and high. The low development
scenario is based on historical average oil and gas development over the 5-year period from 2008
through 2012 for most BLM Colorado planning areas. However, for the Roan Plateau Planning Area
and the Uncompahgre Field Office the annual development rates according to reasonable
foreseeable development were used to project new annual oil and gas development rates
through year 2021 for both the low and high scenarios. The BLM used a 5-year assessment for an
historical average because that time period contained the most recent and complete data that
best represents current practices and technologies for oil and gas development in the project
area, and also best represents current annual average oil and gas development rates for making
the assumption that current oil and gas development levels will continue for each future year of
the analysis presented in the CARMMS. The historical annual average rate of oil and gas
development is then used to estimate potential oil and gas emissions for each year between 2011 and
2021. Applicable state and federal controls are applied to the oil and gas emissions starting in the year
that they are required. The medium development scenario is based on the most recent field office (FO)
Reasonably Foreseeable Development (RFD). The RFD is based on 20-year projections estimated by
the oil and gas industry and BLM resource specialists. For the medium development scenario, additional
controls beyond the application of existing state and federal requirements were applied. The high
development scenario considers the same level of development assumed by the medium development
scenario; however, only applicable federal and state controls were applied.

The following subsection summarizes CARMMS results for new CRVFO federal oil and gas
development (from year 2012 through year 2021) outside the Roan Planning Area. The analysis of the
CRVFO outside the Roan Planning Area is most relevant to this EIS because the previously
issued oil and gas leases on the WRNF are not located within the Roan Planning Area boundary
and the CRVFO includes most (>90 percent) of the land area for the WRNF leases. As shown in
the following sections, future emissions associated with oil and gas RFD for the CARMMS
CRVFO (outside Roan) are predicted to be much higher than are expected to occur just for the
WRNF lease parcels and therefore, the predicted air quality impact contributions for the
CARMMS CRVFO oil and gas RFD (outside the RPPA) would be a large overestimate of the
impacts associated with oil and gas RFD on WRNF lease parcels (inside and outside CRVFO).

4221 CARMMS QOil and Gas Development and Emissions

A full description of the alternatives analyzed in detail and the projected oil and gas development activity
under each alternative can be found in Sections 2.2 and 2.6 of this EIS. In general, the highest air quality
impacts would be associated with those alternatives that have more potential for oil and gas
development activity. The concentrations of directly emitted pollutants such as CO, SO,, and
greenhouse gases (GHG) are expected to increase as a result of increased oil and gas development.
However, the concentrations of pollutants formed in the atmosphere as a result of multiple physical and
chemical processes (secondary pollutants including ozone and PM, s) do not always increase near the
emissions source. For instance, ozone formation is a complex process in which ozone concentrations do
not always increase when the emissions of precursors increase. The impact assessment of these
secondary pollutants usually requires modeling that includes project specific emission inventories.

Emission estimates for each alternative were not developed for this analysis because the scope of
analysis is regional and cumulative. Instead, emission scenarios developed for the CARMMS have been
used in the analysis. In the CARMMS, the BLM developed three future emission scenarios (low, medium
and high) for a range of potential outcomes that binds all alternatives for regional analysis. Because
emissions created by oil and gas wells are proportional to the number of wells and development rate, the
CARMMS emission scenarios are discussed in terms of total well development. For projected Colorado
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oil and gas development, the high oil and gas development scenario is based on the reasonably
foreseeable development (RFD). The medium development scenario’s development rates are identical
to the high scenario in terms of location and wells drilled per year; however, the medium development
scenario assumes additional mitigation measures summarized below, to reduce potential air pollutant
emissions. The low CARMMS scenario annual emissions rates were developed by projecting current
5-year average oil and gas development paces forward to year 2021. Potential emissions for the high,
medium and low scenarios were calculated for each new well assuming the minimum and basic legally
required emissions control measures, and the medium scenario accounted for additional mitigation
measures to reduce air pollutant emissions, as follows:

¢ All development (drilling/completion/hydraulic fracturing) engines will be Tier 4. Tier 4 gen-set
standards will be applied for all engines with a nameplate horsepower (hp) greater than 750 hp.

e All condensate tank, oil tank, and dehydrator emissions are captured and controlled by vapor
recovery units (VRUs) with an assumed control efficiency of 95 percent.

¢ All pneumatic devices are low-bleed or no-bleed. It was assumed that 50 percent of devices are
low bleed with a bleed rate of less than 6 cubic feet per hour (cfh) and that 50 percent of the
devices are no-bleed.

e 30 percent of the production engines are powered by electricity.

o Dust control for unpaved road traffic is controlled with an assumed control efficiency of
80 percent.

e Truck loading emissions are captured and controlled by VRUs.
For each CARMMS scenario, air pollutant emissions were calculated from the following emissions
source equipment and activities:
e Emissions from well pad construction and development:
—  Well pad, access road, and pipeline construction equipment and traffic
—  Drilling, completion and hydraulic fracturing equipment
—  Drilling and well completion traffic

— Fugitive dust emissions from construction equipment, drilling, and completion support
vehicles

— Construction wind erosion
—  Well completion venting and flaring
e Emissions from the production phase:
—  Well workovers equipment
— Production traffic (well workovers, road maintenance, well pad reclamation, and production)

— Fugitive dust emissions from production traffic (well workovers, road maintenance, well pad
reclamation, and other production)

— Blowdown and well recompletion venting
—  Wellhead fugitives

— Pneumatic devices and pumps

—  Water injection pumps

— Miscellaneous engines
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— Compressor station maintenance traffic exhaust
— Fugitive dust emissions from compressor station maintenance traffic
— Condensate tank flashing
— Loading emissions from condensate tanks
— Condensate, crude oil and produced water hauling traffic exhaust
— Heaters
— Dehydrator emissions
e Midstream sources:
—  Glycol dehydrators
— Natural gas processing facilities, gas sweetening: amine process
— Condensate tanks
— Natural gas processing facilities, flanges and connections
— Compressor engines
— Process heaters

—  Flares

Detailed emission estimation procedures can be found in the CARMMS Report Appendix C, CARMMS
Oil and Gas Emission Calculator.

Emissions from the high, medium, and low CARMMS scenarios are expected to be representative, but
not equal to, emissions that could occur from future oil and gas developed under all the alternatives. In
general, new oil and gas development and emissions from Alternatives 1 to 4 and the Preferred
Alternative are expected to be above the low development scenario and below the high scenario
rates. New projected oil and gas development and emissions from Alternatives 1, 2, and 3 are
expected to be above the low scenario but below the high scenario as the process for
management of exploration, development, and reclamation would continue under all 65 leases.
Alternative 4 and the Preferred Alternative are expected to have lower emissions than the other
alternatives with the exception of Alternative 5, which has the lowest emissions among all.
Alternative 4 and the Preferred Alternative would be closer to the low development scenario
because of the reduced level of oil and gas development as a result of leases that would be
cancelled; the Preferred Alternative would be lower than Alternative 4 because it includes the full
cancellation of 7 leases that were partially cancelled under Alternative 4. New oil and gas
development under Alternative 5 would be expected to see the lowest level of emissions as all
previously leases would be cancelled and all producing wells would have to be plugged and
abandoned under this alternative. Table 4.2-1 provides the CRVFO outside the Roan Planning Area
oil and gas development and projected production rates modeled with the CARMMS’ high, medium and
low development scenarios. Development and projected production rates for the medium scenario are
identical to the high scenario.
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Table 4.2-1
(Outside Roan Planning Area)

Section 4.2 — Air Quality

CARMMS-Predicted Future Oil and Gas Development for CRVFO

High and Medium

Low Development

Development Scenario Scenario
Parameter (RFD)! (5-year Average)®
Federal Wells Per Year 166 107
(1,661 in 10 years) (1,069 in 10 years)

Cumulative (Federal and non-Federal) Wells Per Year 584 359
Wells Per Pad (assumed for analysis) 12 8
2021 Cumulative Active Well Counts 11,811 9,561
% 2021 Cumulative Wells that Are Federal 28% 24%
Cumulative Average Annual No. Drill Rigs Operating 12 10
Cumulative 2021 Gas Production (MMscf/yr) 427,908 282,155
Cumulative 2021 Oil / Condensate Production (Mbbl/yr) 1,985 1,252

! RFD based on Oil and Gas Industry and BLM Resource Specialists 20-year projections for the CRVFO.

2 Future oil and gas development projections based on recent 5 years (2008-2012) of oil and gas development data for the

CRVFO.
Source: CARMMS 2015.

Emission estimates for oil and gas activities were calculated using oil and gas emissions calculators
developed specifically for CARMMS and are shown in the CARMMS report (http://www.blm.gov/co/
st/en/BLM_Information/nepa/air_quality/carmms.html). The CARMMS western Colorado oil and gas
emissions calculators were based directly on survey responses from oil and gas operators in the CRVFO
and WRFO (Piceance Basin) area. Table 4.2-2 provides a summary of the annual oil and gas emissions
for the CRVFO outside the Roan Planning Area in tons per year (tpy) for selected pollutants. The table
shows the emissions from the baseline year (2011) and the high, medium and low development
scenarios (2021). In addition to the emission totals, the table also shows the emissions changes from the
baseline year 2011 to year 2021. The year 2011 baseline annual emissions were calculated using
CDPHE permitted APEN data / information and historical oil and gas development information (i.e., oil
and gas well drilling and completion information for calendar year 2011). These year 2011 emissions for
“existing” conditions were adjusted for projected year 2021 inventory accounting for oil and gas
production decline for current / existing year 2011 oil and gas wells. The emissions inventories were
developed for the high, medium, and low oil and gas development scenarios and include emissions from
construction, development (upstream) and production (upstream and “midstream”) operations. The
following pollutants were inventoried when an appropriate methodology, and sufficient data existed:
carbon monoxide (CO), oxides of nitrogen (NOy), particulate matter less than 2.5 microns in diameter
(PM,5), particulate matter less than 10 microns in diameter (PM,g), sulfur dioxide (SO,), volatile organic
compounds (VOCSs), hazardous air pollutants (HAPs), carbon dioxide (CO,), methane (CH,), and nitrous
oxide (N,O). The emissions inventory was developed using reasonable but conservative scenarios for
each construction and production activity. Production emissions were calculated for an entire year and
included activities that are not likely to occur every year (i.e., well workovers and recompletions); thus,
the project inventory is conservative on an annualized basis. Potential emissions for the CARMMS high,
medium and low scenarios were calculated for each new well post year 2011, assuming the minimum
and basic legally required emissions control measures; the medium scenario accounted additional

emissions controls previously described.
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Table 4.2-2 CARMMS CRVFO Federal Oil and Gas (outside Roan Planning Area) Emissions
PMso PMys NOy vocC co S0, CO, CH, N,O
Emissions Scenario (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
High Development Scenario

Baseline (2011) 200 53 1,036 2,596 734 7 | 332,462 9,914 5

High Development (2021) 328 96 1,679 5,070 1,279 2 | 773,232 23,898 13

Difference’ (2021 — 2011) 128 43 643 2,474 545 -5 | 440,770 13,984 8

Percent Change 64% 81% 62% 95% 74% -71% 133% 141% 160%

Medium Development Scenario

Baseline (2011) 200 53 1,036 2,596 734 7 | 332,462 9,914 5

Medium Development 202 76 1,428 3,174 1,257 2 771,396 19,946 13

(2021)

Difference’ (2021 — 2011) 2 23 392 578 523 -5| 438,934 10,032 8
Percent Change 1% 43% 38% 22% 71% -71% 132% 101% 160%
Low Development Scenario
Baseline (2011) 200 53 1,036 2,596 734 7 | 332,462 9,914 5
Low Development (2021) 239 71 1,212 3,701 949 2 | 604,270 18,767 10
Difference’ (2021 - 2011) 39 18 176 1,105 215 -5 | 271,808 8,853 5
Percent Change 20% 34% 17% 43% 29% -71% 82% 89% 100%

! Reduction of SO, emissions in the future year for both scenarios (High and Low) are due to Federal regulations on diesel fuel

sulfur content.
Source: CARMMS 2015.

Table 4.2-3 provides a summary of the annual oil and gas emissions for the fraction of the CRVFO

outside the Roan Planning Area that are colocated with the WRNF surface. The fraction of the emissions
modeled for the source group that encompasses the CRVFO outside the Roan Planning Area that are
co-located with WRNF surface is approximately 11.35 percent, and the CARMMS emissions that were
modeled and “associated” with new (after year 2011 through year 2021) WRNF (in CRVFO) oil and gas

emissions presented in Table 4.2-3 take into account this factor. This percentage of new projected

CRVFO outside Roan Planning Area oil and gas development was estimated using ArcMap with Forest
Service and CARMMS oil and gas RFD Shapefiles. The table shows the emissions from the baseline

year (2011) and the high, medium and low development scenarios (year 2021) as well as their
differences relative to the baseline year 2011.

Table 4.2-3 CARMMS WRNF Federal Oil and Gas Annual Emissions
PMyo PM,s NOx voC co SO, CO, CH, N,O
Emissions Scenario (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
High Development Scenario

Baseline (2011) 23 6 118 295 83 1 | 37,734 1,125 1
High Development (2021) 37 11 191 575 145 0 | 87,762 2,712 1
Difference’ (2021 — 2011) 14 5 73 280 62 -1 | 50,028 1,587 0
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Table 4.2-3 CARMMS WRNF Federal Oil and Gas Annual Emissions

PM1o PM_s NOx voC CO SO, CO, CH, N-O
Emissions Scenario (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
Medium Development Scenario
Baseline (2011) 23 6 8 295 83 1 37,734 1,125 1
Medium Development 23 9 162 360 143 0 87,553 2,264
(2021)
Difference’ (2021 — 2011) 0 3 44 65 60 -1 49,819 1,139
Low Development Scenario

Baseline (2011) 23 6 118 295 83 1 37,734 1,125
Low Development (2021) 27 8 138 420 108 0 68,585 2,130
Difference’ (2021 — 2011) 4 2 20 125 25 -1 30,851 1,005 0

! Reduction of SO, emissions in the future year for both scenarios (High and Low) are due to Federal regulations on diesel fuel
sulfur content.

Source: CARMMS 2015.

Table 4.2-4 provides year 2021 federal oil and gas emissions that were explicitly modeled for the
CRVFO outside the Roan Planning Area estimated for the emissions source group specific / source
apportionment air quality impacts analysis in CARMMS. For comparison with the CRVFO outside the
Roan Planning Area, Table 4.2-4 also shows the sum of the 13 BLM Colorado planning areas (including
all of the CRVFO [inside and outside the Roan Planning Areal)), total oil and gas emissions (which
include the 13 BLM Colorado planning areas, one BLM New Mexico planning area and oil and gas
emissions outside of the BLM planning areas all within the CARMMS 4-kilometer modeling domain [see
Figure 4.2.1]) and total CARMMS 4-kilometer domain emissions (includes man-made and natural
[biogenic and fires]) modeled. For the CRVFO outside the Roan Planning Area and the sum of 13 LM
Colorado planning areas, these emission rates represent emissions only from new federal oil and gas
development post year 2011 through year 2021.

Table 4.2-4 CARMMS Projected Year 2021 Annual Emissions Rates Modeled

CARMMS 2021 Emissions (tpy)®
Group NOX voC SO; |  PMas | PMu
High Development Scenario

CRVFO (outside Roan Planning 1,311 6,076 2 71 250
Area)
Colorado G 1-13@

olorarlo Lrotps 29,246 67,930 943 1,429 5,586
(“Colorado Federal”)

Total Oil and Gas 240,667 835,785 6,071 10,530 43,859
Total Emissions Modeled 814,245 2,140,889 102,931 339,768 2,025,594
Medium Development Scenario
CRVFO (outside Roan Planning 1,060 3,253 2 51 123

Area)
Colorado G 1-13@

olorarlo Lrotps 24,519 43,039 943 996 2,494
(“Colorado Federal”)
Total Oil and Gas 234,309 808,100 6,068 9,935 39,621
Total Emissions Modeled 808,067 2,113,203 102,928 339,173 2,021,356

Final EIS 4.2-11



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest

Section 4.2 — Air Quality

Table 4.2-4 CARMMS Projected Year 2021 Annual Emissions Rates Modeled
CARMMS 2021 Emissions (tpy)®
Group NOX voC SO, | PMgs PMio
Low Development Scenario
CRVFO (outside Roan Planning 844 3,916 1 46 161
Area)
Colorado Groups 1-13@
5,066 13,547 155 256 899
(“Colorado Federal”)
Total Oil and Gas 182,021 656,912 5,099 6,865 22,152
Total Emissions Modeled 755,779 1,962,016 101,958 336,104 2,003,888

! Total emissions for source group and combination of source categories from the CAMx source apportionment diagnostic output

files after process by SMOKE.

Colorado groups include Little Snake Field Office, White River Field Office, Colorado River Valley Field Office, Roan Plateau,
Grand Junction Field Office, Uncompahgre Field Office, Tres Rios Field Office, Kremmling Field Office, Royal Gorge Field
Office, Areas 1 through 4, and Pawnee Grasslands portion of Royal Gorge Area #1.

Source: CARMMS 2015

As part of a strategy for the CARPP, annual oil and gas completions/development inventories (post-year
2011) are routinely compiled by the BLM to verify whether actual current and future oil and gas
development and cumulative emissions rates are consistent with the annual emissions rates modeled in
CARMMS. Since year 2011, there have been approximately 363 new Federal wells completed in the
CRVFO at a maximum rate of 153 new Federal oil and gas wells completed per year for year 2012
(recent years 2013 and 2014 have averaged just above 100 new Federal wells completed per year). For
this comparison, it is assumed that most wells developed since the year 2011 were developed outside of
the Roan Plateau Planning Area. This development rate for the CRVFO outside the Roan Planning Area
is lower than the 166 new Federal wells per year for the High Development Scenario, but is slightly
higher than the approximately 107 new Federal wells per year for the Low Development Scenario.

In addition, the BLM tracks emissions changes and air quality conditions to determine which of the
CARMMS’ scenarios (low, medium, high) is most representative of current trends. Emissions data from
recently approved Applications for Permit to Drill (APDs) are added to the total regional emissions
estimates to derive an annual estimate of regional emissions levels. These regional emissions are
compared to the CARMMS scenarios. Based on the oil and gas development level analysis conducted
regularly by the BLM as described above and the information provided in Tables 4.2-2 and 4.2-3, it is
observed that current levels of CRVFO Federal oil and gas development outside the Roan Planning Area
are tracking below the CARMMS high development scenario and slightly above the low oil and gas
development scenario. Therefore, it is expected that the CARMMS modeling results for the low
development scenario are adequate for assessing future potential regional and cumulative air quality
impacts assuming that Colorado based oil and gas development continues at current annual
development rates. The results and summaries of BLM's annual analyses (data / information tracking
and comparisons to modeled rates) will be included in the BLM Colorado Air Resources annual reports
beginning in year 2015 based on data from calendar year 2014.

4222 CRVFO Outside the Roan Planning Area specific New Oil and Gas End-Use and
Energy Consumption CO, Emissions

The year 2021 GHG CO, emissions shown in the previous tables correspond to upstream (wellhead)
and “midstream” (gas processing, consolidated storage, etc.) federal oil and gas development and
operations in WRNF. For disclosure purposes only, downstream / end-use GHG CO, emissions have
been estimated for projected year 2021 CRVFO outside the Roan Planning Area federal oil and gas
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production. Downstream GHG emissions are directly related to the end-use energy consumption. The
U.S. Energy Information Administration (USEIA) releases an Annual Energy Outlook each year that
provides projected U.S. energy consumption and corresponding GHG CO, emissions for future years
(USEIA 2014b). The 2014 Annual Energy Outlook predicts that the total year 2021 U.S. energy
consumption for natural gas will be approximately 27.9 (quadrillion BTU) and 36.8 (quadrillion BTU) for
petroleum and other liquids, which corresponds to GHG emissions of approximately 1,460 million metric
tons of CO; for natural gas approximately 2,240 million metric tons of CO, for petroleum and other
liquids.

Using standard conversion factors, CARMMS projected year 2021 CRVFO outside the Roan Planning
Area federal oil and gas production was converted to annual energy units, and the following shows
projected year 2021 energy production:

e High Scenario: approximately 124.1 (trillion BTU) for natural gas and approximately
3.3 (trillion BTU) for oil and other petroleum liquids production.

e Medium Scenario: it would be the same as for CARMMS high scenario.

e Low Scenario: approximately 83.8 (trillion BTU) for natural gas and approximately
2.1 (trillion BTU) for oil and other petroleum liquids production.

End-use GHG CO, emissions for future year 2021 CRVFO outside the Roan Planning Area federal oil
and gas can be estimated by simply assuming that all CRVFO outside the Roan Planning Area federal
oil and gas is part of the total year 2021 U.S. energy consumption and calculating the ratio to determine
the fraction of total year 2021 U.S. energy consumption that would be associated with 2021 CRVFO
outside the Roan Planning Area federal oil and gas, and then apply this year 2021 CRVFO outside the
Roan Planning Area federal oil and gas fraction to the total U.S. energy consumption GHG CO,
emissions that have been estimated for AEO. The following presents the results of using this
methodology for projected end-use energy consumption year 2021 GHG CO, emissions for CRVFO
outside the Roan Planning Area federal oil and gas:

e High Scenario: approximately 6.5 (million metric tons) for natural gas and approximately
0.2 (million metric tons) for oil / petroleum liquids consumption.

e Medium Scenario: it would be the same as for CARMMS high scenario.

e Low Scenario: approximately 4.4 (million metric tons) for natural gas and approximately
0.1 (million metric tons) for oil / petroleum liquids consumption.

4223 CRVFO Federal Oil and Gas Outside the Roan Planning Area CARMMS Modeling
Results

In order to estimate the impact associated with new projected oil and gas development in various BLM
Colorado planning areas / FOs, the new Federal oil and gas emissions from each planning area / FO
were modeled using a source apportionment technique. By using source apportionment tools, the
incremental impacts to regional ozone and AQRVs from Federal oil and gas development in each of the
BLM Planning Areas are tracked and accounted to better understand the significance of such
development on impacted resources and populations.

Table 4.2-5 provides a summary of O3 and PM, s impacts for the projected new CRVFO outside the
Roan Planning Area federal oil and gas emissions associated with the three modeling scenarios (high,
medium and low). Table 4.2-6 shows the visibility and nitrogen deposition impacts for the projected
CRVFO outside the Roan Planning Area federal oil and gas emissions associated with the three
CARMMS modeling scenarios. These impacts show the relative contribution to full cumulative impacts
(impacts due to all “world-wide” emissions sources) for new (i.e., post-year 2011) projected year 2021
CRVFO outside the Roan Planning Area oil and gas emissions associated with each modeling scenario.
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Table 4.2-5 CARMMS - 2021 Maximum CRVFO (Outside Roan) New Federal Oil and Gas
Contributions to Modeled Ozone and PM, s Impacts at any Class | or Sensitive
Class Il Area

Maximum Maximum
Maximum Contribution to 4th Contribution to Maximum
Contribution to 4th High Daily 8-hour 8th High 24-hour Contribution to
Source Groupl - High Daily 8-hour Ozone Modeled Average PM;s Annual Average
Modeling Scenario Ozone (ppb)2 Exceedance (ppb)2 (ug/m3) PM2s (ug/ms)

CRVFO (Outside Roan) 2.6 0.18 0.4 0.3
High Scenario
CRVFO (Outside Roan) 2.3 0.15 0.3 0.2
Medium Scenario -
CRVFO (Outside Roan) 15 0.14 0.2 0.2
Low Scenario

! Maximum modeled concentrations corresponding to any Class | or sensitive Class Il area when referring to AQRV impacts or the

concentrations within any grid cell (Class | or Class Il) when referring to ozone impacts.

Overall maximum ozone contributions (first column of numeric values) are determined for all levels of cumulative modeled ozone
values; while the maximum contributions to modeled ozone Standard exceedances (second column of numeric values) only
considers contributions for cumulative ozone concentrations above the former 75 ppb 8-hour ozone standard (subset of all
cumulative modeled ozone values).

Source: CARMMS 2015.

Table 4.2-5 CARMMS - 2021 Maximum CRVFO (Outside Roan) New Federal Oil and Gas
Contributions to Modeled Visibility and Nitrogen Deposition Impacts

Class | Maximum Class Il Maximum
Number of Annual Modeled Annual Modeled Annual
Source Group - Modeling Days Above 0.5 dv Nitrogen Deposition Nitrogen Deposition
Scenario Change (kg/ha-yr) (kg/ha-yr)
CRVFO (Outside Roan) — High 0 0.0198 (Flat Tops) 0.0118 (Holy Cross)
Scenario -
CRVFO (Outside Roan) — Medium 0 0.0156 (Flat Tops) 0.0097 (Holy Cross
Scenario -
CRVFO (Outside Roan) — Low 0 0.0122 (Flat Tops) 0.0072 (Holy Cross)
Scenario -

Source: CARMMS 2015.

Overall, Table 4.2-5 shows that the maximum contributions to the fourth highest daily maximum 8-hour
0zone concentrations are minimal with respect to the 70 ppb eight-hour ozone standard, and that the
maximum contributions to the eighth highest maximum 24-hour PM, 5 concentration also are minimal
with respect to the 35 ug/m3 24-hour PM, 5 standard. For all the CARMMS scenarios, Table 4.2-6 shows
there are no days with a significant (approximately 0.5 dv) visibility change impact at any Class | or
sensitive Class Il area from the projected new CRVFO outside the Roan Planning Area year 2021
federal oil and gas emissions for any scenario. The maximum modeled annual nitrogen deposition
contributions for each scenario is minimal with respect to the cumulative critical nitrogen deposition load
of 2.3 kg/ha-yr value. CRVFO source apportionment impacts for sulfur deposition are not shown
because of minimal sulfur emissions associated with projected CRVFO federal oil and gas development.
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Table 4.2-7 lists selected sensitive areas (areas with highest modeled impacts) where the CRVFO high,
medium, and low development scenarios contribute to nitrogen deposition. Table 4.2-8 lists the change
in the acid neutralizing capacity (ANC) in sensitive lakes due to the CRVFO outside the Roan Planning
Area high, medium and low development scenarios, respectively. The changes in ANC specific to the
CRVFO outside the Roan Planning Area for all scenarios are below the U.S. Forest Service ANC Level
of Acceptable Change (LAC) thresholds.

Table 4.2-6 CARMMS — 2021 CRVFO (Outside Roan) New Federal Oil and Gas Nitrogen
Deposition Contributions to Class | and Sensitive Class Il Areas
Total Nitrogen Deposition Contribution*
(kg-N/ha-yr)

Class | / Sensitive Class Il Area High Scenario Medium Scenario Low Scenario
Black Canyon of the Gunnison 0.0038 0.0032 0.0023
Colorado National Monument 0.0050 0.0042 0.0032
Eagles Nest Wilderness 0.0121 0.0100 0.0073
Flat Tops Wilderness 0.0198 0.0156 0.0122
Maroon Bells — Snowmass 0.0126 0.0105 0.0077
Wilderness

! Maximum nitrogen deposition for all Class | / Class Il area grid cells.
Source: CARMMS 2015.

Table 4.2-7 CARMMS — 2021 CRVFO (Outside Roan) New Federal Oil and Gas Lake Impacts
Delta ANC (peg/L) or Delta Forest Service
Sensitive Lake / Wilderness Area ANC Percent Change (%) ! LAC Threshold
High Development Scenario
Upper Ned Wilson Lake / Flat Tops 0.1169 peg/L <1 (peq/L)
Deep Creek Lake / Raggeds 0.0742 peq/L <1 (ueq/L)
Blue Lake / Indian Peaks 0.0684 peg/L <1 (peq/L)
Lower Pack Trail Pothole / Flat Tops 0.39 % <10%
White Dome Lake / Weminuche 0.0087 peg/L <1 (ueq/L)
Medium Development Scenario
Upper Ned Wilson Lake / Flat Tops 0.0921 peg/L <1 (ueq/L)
Deep Creek Lake / Raggeds 0.0607 peg/L <1 (peq/L)
Blue Lake / Indian Peaks 0.0562 peg/L <1 (ueq/L)
Lower Pack Trail Pothole / Flat Tops 0.31% <10%
White Dome Lake / Weminuche 0.0071 peg/L <1 (peq/L)
Low Development Scenario

Upper Ned Wilson Lake / Flat Tops 0.0716 peg/L <1 (peq/L)
Deep Creek Lake / Raggeds 0.0448 peq/L <1 (ueq/L)
Blue Lake / Indian Peaks 0.0409 peg/L <1 (peq/L)
Lower Pack Trail Pothole / Flat Tops 0.24% <10%
White Dome Lake / Weminuche 0.0052 peg/L <1 (ueq/L)

! Forest Service methodology reports Delta ANC calculation as positive quantities; however they reflect a decrease in lake ANC.

Source: CARMMS 2015.
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The information above shows that the predicted air quality impacts associated with the CARMMS future
oil and gas development scenarios that bound the anticipated development for the CRVFO outside the
Roan Planning Area are minimal, and it is reasonable to conclude that any future oil and gas
development projects in the Planning Area would have lower contributions to the overall cumulative air
quality since these projects would be a subset of entire CRVFO (outside RPPA) projected oil and gas
development.

Figures 4.2-2 through 4.2-7 show the CRVFO outside the Roan Planning Area contribution to ambient
NO; for the eighth highest 1-hour daily maximum period and annual average period for the high,
medium, and low development scenarios. Figures 4.2-8 through 4.2-13 show the CRVFO outside the
Roan Planning Area contribution to ambient PM, s for the gt highest daily average PM, 5 and annual
average PM, s periods for the high, medium and low development scenarios. Figures 4.2-14

through 4.2-16 show the CRVFO outside the Roan Planning Area contributions to ambient ozone for the
fourth highest 8-hour average daily maximum concentrations for the high, medium, and low development
scenarios. The maximum concentration contribution values for the CRVFO outside the Roan Planning
Area are shown in the bottom right corner of the plots.

8th High 1 Hour Daily max NO, Contribution
2021 High O&G Scenario
(C) Colorado River Valley FO (CRVFO)

T T - — 1

¢ max(84,181) = 10.4ugm®
O min(22)= 0.0ugm?®

Source: CARMMS 2015.

Figure 4.2-2  CRVFO (Outside Roan) Contribution to the 8" Highest 1-hour Daily Maximum NO,
Concentration for the 2021 High Scenario
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Annual Average NO, Contribution
2021 High O&G Scenario
(C) Colorado River Valley FO (CRVFO)
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&  max(84,181)= 3.7ugm?®
O min(3.216)= 0.0ugm™®

Source: CARMMS 2015.

Figure 4.2-3  CRVFO (Outside Roan) Contribution to The Annual Average NO, Concentration
for the 2021 High Scenario
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8th High 1 Hour Daily max NO, Contribution
2021 Medium O&G Scenario
(C) Colorado River Valley FO (CRVFO)

| .| [ I
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Q& max(86,178) = 9.1ug m?
O min22)= 0.0ugm’

Source: CARMMS 2015.

Figure 4.2-4  CRVFO (Outside Roan) Contribution to the 8" Highest 1-Hour Daily Maximum NO,
Concentration for the 2021 Medium Scenario
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Annual Average NO, Contribution
2021 Medium O&G Scenario
(C) Colorado River Valley FO (CRVFO)

I | I 1 1
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& max(86,179) = 3.3ugm?®
O min(2217)= 0.0ugm?

Source: CARMMS 2015.

Figure 4.2-5 CRVFO (Outside Roan) Contribution to the Annual Average NO, Concentration for
the 2021 Medium Scenario
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8th High 1 Hour Daily max NO, Contribution
2021 Low O&G Scenario
(C) Colorado River Valley FO (CRVFO)

i _M\' T | — _*‘I 1 =1

& max(86,178) = 6.6ug m?
O min(22)= 0.0ugm’

Source: CARMMS 2015.

Figure 4.2-6  CRVFO (Outside Roan) Contribution to the 8" Highest 1-Hour Daily Maximum NO,
Concentration for the 2021 Low Scenario
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Annual Average NO, Contribution
2021 Low O&G Scenario
(C) Colorado River Valley FO (CRVFO)
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Source: CARMMS 2015.

Figure 4.2-7  CRVFO (Outside Roan) Contribution to the Annual Average NO, Concentration for
the 2021 Low Scenario
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8th High Daily Avg PM, ; Contribution
2021 High O&G Scenario
(C) Colorado River Valley FO (CRVFOQ)
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Source: CARMMS 2015.

Figure 4.2-8  CRVFO (Outside Roan) Contribution to the 8" Highest Daily Average PM,s
Concentration for the 2021 High Scenario
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Annual Average PM,; Contribution
2021 High O&G Scenario
(C) Colorado River Valley FO (CRVFQ)
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Source: CARMMS 2015.

Figure 4.2-9  CRVFO (Outside Roan) Contribution to the Annual Average PM,s Concentration
for the 2021 High Scenario
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8th High Daily Avg PM, ; Contribution
2021 Medium O&G Scenario
(C) Colorado River Valley FO (CRVFOQ)
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Source: CARMMS 2015.

Figure 4.2-10 CRVFO (Outside Roan) Contribution to the 8" Highest Daily Average PM,s
Concentration for the 2021 Medium Scenario
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Annual Average PM,; Contribution
2021 Medium O&G Scenario
(C) Colorado River Valley FO (CRVFQ)
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Source: CARMMS 2015.

Figure 4.2-11 CRVFO (Outside Roan) Contribution to the Annual Average PM,s Concentration
for the 2021 Medium Scenario
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8th High Daily Avg PM, ; Contribution
2021 Low O&G Scenario
(C) Colorado River Valley FO (CRVFO)
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Source: CARMMS 2015.

Figure 4.2-12 CRVFO (Outside Roan) Contribution to the g™ Highest Daily Average PM,s
Concentration for the 2021 Low Scenario
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Annual Average PM,; Contribution
2021 Low O&G Scenario
(C) Colorado River Valley FO (CRVFQ)
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Source: CARMMS 2015.

Figure 4.2-13 CRVFO (Outside Roan) Contribution to the Annual Average PM,s Concentration
for the 2021 Low Scenario
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4th High 8 Hour Avg Daily Max Ozone
2021 High O&G Scenario
(C) Colorado River Valley FO (CRVFO)
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Source: CARMMS 2015.
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Section 4.2 — Air Quality

Figure 4.2-14 CRVFO (Outside Roan) Contributions to the 4" Highest 8-Hour Average Daily

Maximum Ozone Concentrations for the 2021 High Scenario
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4th High 8 Hour Avg Daily Max Ozone
2021 Medium O&G Scenario
(C) Colorado River Valley FO (CRVFO)
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Source: CARMMS 2015.
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Figure 4.2-15 CRVFO (Outside Roan) Contributions to the 4" Highest 8-Hour Average Daily

Maximum Ozone Concentrations for the 2021 Medium Scenario
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4th High 8 Hour Avg Daily Max Ozone
2021 Low O&G Scenario
(C) Colorado River Valley FO (CRVFO)
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Source: CARMMS 2015.

Figure 4.2-16 CRVFO (Outside Roan) Contributions to the 4" Highest 8-Hour Average Daily
Maximum Ozone Concentrations for the 2021 Low Scenario

4224 Summary of CARMMS CRVFO Outside the Roan Planning Area Specific Modeling
Results

As described earlier, air pollutant emissions associated with the CARMMS high, medium, and low
emissions scenarios are expected to approximate, but not equal potential air pollutant emissions that
could occur from future oil and gas developed under all the alternatives. In general, new projected
federal oil and gas emissions from Alternatives 1 to 4 and the Preferred Alternative are expected
to be slightly above the CARMMS low development scenario emissions representing CRVFO
(outside RPPA) for the source group specific apportionment analysis. New projected oil and gas
development / emissions from Alternatives 1, 2, and 3 are expected to be above the low scenario
but below the high scenario as the process for management of exploration, development, and
reclamation would continue under all 65 leases. Alternative 4 and the Preferred Alternative would
be closer to the low development scenario because of the reduced level of oil and gas
development as a result of cancelled leases; the Preferred Alternative would be lower than
Alternative 4 because it includes the full cancellation of 7 leases that were partially cancelled
under Alternative 4. Alternative 5 is expected to see the lowest level of emissions as all previously
leases would be cancelled and all producing wells would have to be plugged and abandoned under this
alternative. As previously described, the fraction of the total emissions modeled for the CRVFO
outside the Roan Planning Area source group that are co-located with WRNF surface is approximately
11.35 percent. Based on this, it is reasonable to assume that a similar fraction of the CRVFO outside
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the Roan Planning Area source group modeled impact contributions would be associated with new
projected oil and gas development on WRNF surface (or underlying minerals) for CARMMS.

CARMMS modeling for the low, medium, and high emission scenarios for the CRVFO outside the Roan
Planning Area show that there are no expected days that the projected new ear 2021 federal oil and gas
emissions for any scenario would have a noticeable visibility change impact (approximately 0.5 dv) at
any Class | or sensitive Class Il area. The maximum modeled annual nitrogen deposition contributions
for each scenario represent only a small fraction of the entire cumulative critical nitrogen deposition load
of 2.3 kg/ha-yr value. The critical deposition load is a cumulative metric (annual deposition load threshold
for all emissions sources) and is used for this assessment since future projected CRVFO outside the
Roan Planning Area oil and gas development would be made up of multiple “projects” and a project-level
deposition load threshold such as the Deposition Analysis Threshold (DAT) is not appropriate for
comparing potential cumulative deposition. The maximum contributions to the fourth highest daily
maximum 8-hour ozone concentrations are minimal with respect to the 70 ppb 8-hour ozone standard,
and the maximum contributions to modeled 8-hour ozone exceedances (modeled values above former
NAAQS that are primarily predicted to occur in urban areas for Colorado [see next cumulative impacts
section for more information regarding cumulative predicted modeled exceedances]) are less than 1 ppb.
The maximum contribution to the modeled eighth highest maximum 24-hour PM, s concentration also is
minimal with respect to the 35 pg/m3 24-hour PM, 5 standard and less than 1 pg/ms. As described above,
the maximum contributions to modeled exceedances used for this analysis are estimated with respect to
cumulative modeled ozone 8-hour concentrations above the former ozone 8-hour Standard (75 ppb). It is
reasonable to assume that CARMMS predicted RPPA future oil and gas maximum contributions above
the new ozone 8-hour Standard (70 ppb) would be very similar in magnitude and maybe slightly higher
than maximum ozone contributions with respect to the former ozone Standard. Regardless, the
maximum RPPA contributions for grid cell cumulative concentrations above the new ozone 8-hour
Standard (70 ppb) would not exceed the overall maximum contributions for the RPPA future oil and gas
development (see first column of numerical values in Table 4.2-5). It should be noted that there is
currently not an acceptable ozone contribution significance threshold that has been established for
Federal Land Managers and NEPA assessments for planning-level or project-level projected future oil
and gas development. The EPA’s Interstate Transport Rule one percent (of the ozone NAAQS) ozone
impact significance threshold is applicable to an upwind state’s ozone contributions to an actual
monitored non-attainment area exceedance of the ozone Standard in a downwind state, and is not
directly applicable for projected future oil and gas development NEPA assessments and ozone impacts
in current designated attainment areas.

Alternatives 1, 2, and 3 would pose the highest potential for impacts on air quality as these alternatives
would allow for more oil and gas development on the leases, resulting in additional emissions during
construction, drilling, completion, and production activities. New future oil and gas development under
Alternative 4 and the Preferred Alternative would have lower air quality impacts than

Alternatives 1, 2, and 3 because they would cancel portions of leases in Zone 3, which would
reduce the associated emissions. The Preferred Alternative would be lower than Alternatives 1 to
4 because it includes the full cancellation of 7 leases that were partially cancelled under
Alternative 4. It is anticipated that the air quality impacts for future federal oil and gas under
Alternative 5 would be the lowest of all alternatives as actions under this alternative would plug
and abandon current producing oil and wells. As previously described, current Colorado-based
oil and gas development is tracking near CARMMS low oil and gas development pace, but it is
reasonable to assume that new federal oil and gas emissions and impacts for the CARMMS high
scenario would be more applicable for the Alternatives 1, 2, and 3 (if these leases were
completely developed) and the new federal oil and gas emissions and impacts for the CARMMS
low scenario would be more applicable for Alternatives 4, 5, and the Preferred Alternative. As
previously described, the CARMMS medium scenario assumes the same level of future oil and gas
development as the CARMMS high scenario but accounts for additional emissions controls as described
in Section 4.2.2.1. These additional controls would reduce the level of dust emissions for unpaved
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surface disturbance, NO, emissions for development and production engines and VOC and HAPs
emissions for production equipment and operations. The additional emissions controls by up to
20 percent relative to the CARMMS high scenario modeled impacts for CRVFO outside the Roan
Planning Area.

The CARMMS CRVFO (outside RPPA) source apportionment results spatial plots show that the g" high
daily maximum 1-hour NO, contributions above 0.2 ug/m3 are confined to northwest Colorado and the
highest contributions (10.4 pg/ms, 9.1 ug/m3 and 6.6 pg/m3 for high, medium and low scenarios,
respectively) are found in western portions of CRVFO. The modeled contributions for all pollutants, rank
and averaging times do not extend far outside CRVFO and adjacent field office boundaries and the
spatial extent of the modeled impacts is reduced for the medium scenario and further reduced for the
CARMMS low scenario. The maximum modeled CRVFO (outside RPPA) contribution to the 4th highest
8-hour average daily maximum ozone concentrations as well as for other pollutants for the CARMMS
scenarios occur in the eastern portion of CRVFO (southeast portion of the RPPA) near the I-70 corridor.
The geographic setting for this part of the CRVFO includes the steep dramatic face / terrain incline of the
Roan Plateau and the broad bend in the valley for the I-70 corridor and Colorado River. It is apparent
that the CARMMS modeling program (i.e., CAMX) captured this topography and realistically modeled the
air pollutants being pooled and trapped up against the steep plateau face along the Colorado River
Valley in this part of the CRVFO.

Overall, the information above shows that the predicted air quality impact contributions associated with
the three CARMMS oil and gas development scenarios that encompass anticipated new federal oil and
gas development in the CRVFO outside the Roan Planning Area post-year 2011 are minimal.

4225 Cumulative CARMMS Modeling Results

Cumulative air quality impacts from the CARMMS high, medium, and low modeling scenarios for year
2021 results are presented in this section. Cumulative modeled impact changes from the base case year
2008 to year 2021 also are discussed.

All other emissions sources (other than new Colorado-based oil and gas development) for the CARMMS
year 2021 cumulative emissions inventory were modeled at the same emissions rates for the CARMMS
high, medium, and low scenarios. New future projected Colorado federal and non-federal oil and
gas development through year 2021 for field offices / planning areas including CRVFO, RPPA,
WRFO, UFO and GJFO was the only source category with varying development/emissions rates
for the different CARMMS modeling scenarios. The number of new projected federal and non-federal
oil and gas wells (i.e., oil and gas development rate) for the medium scenario was the same as for the
high scenario with additional emissions controls (beyond current regulations) applied to future Colorado
—based federal oil and gas. Projected federal and non-federal oil and gas future year emissions
estimates for nearby states bordering Colorado (Utah, New Mexico and Wyoming) were obtained from
latest studies for future oil and gas development in those states’ fields and basins. As previously
described, the CARMMS cumulative emissions inventory also includes non-oil and gas emission
inventories encompassing biogenic (natural) emissions, electric generating units (EGUS), fires,
agriculture and mobile sources; the non-oil and gas (and oil and gas outside the region) emissions
estimates for CARMMS were developed by USEPA and updated for the 3SAQS projected year 2020
emissions inventory. Future year 2021 emissions inventories for Colorado based mining were developed
specifically for CARMMS and were based on latest foreseeable mining projections.

Table 4.2-9 provides a full cumulative summary of visibility and nitrogen deposition impacts for all (i.e.,
“world-wide”) emissions sources associated with the CARMMS modeling scenario for nearby Class | and
sensitive Class Il areas. As shown in the table, visibility and nitrogen deposition was modeled to improve
from years 2008 to 2021 for all CARMMS scenarios.
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In addition to the full cumulative impacts analysis, CARMMS includes “quasi’-cumulative emissions
source groups that allow for analyses that focus on ozone and AQRY impact contributions of new future
Colorado-wide federal and non-federal oil and gas (all combined Colorado areas). These quasi-
cumulative impact contributions were determined by subtracting the contributions of new Colorado-
based federal and non-federal oil and gas development. The CARMMS defines “Source Group R” as
new Colorado-based federal oil and gas and mining, and “Source Group S” as combined new federal oil
and gas and mining development and new non-federal oil and gas development within the 13 Colorado
BLM Planning Areas. The difference between Source Group R and S therefore is the new non-federal oil
and gas component.

Table 4.2-8 CARMMS Full Cumulative Year 2021 Modeled AQRYV Impacts at Select Class | /

Sensitive Class Il Areas

Maximum Modeled
Annual Nitrogen
Best 20% Days Worst 20% Days Deposition (kg/ha-yr)
Visibility Metric (dv) Visibility Metric (dv) 2021 High
2021 Improvement 2021 Improvement Improvement from
Class | / Sensitive Class Il Areas from 2008 from 2008 2008

High Development Scenario
Black Canyon of the Gunnison 0.07 0.64 0.14
Colorado National Monument 0.09 0.68 0.57
Eagles Nest Wilderness 0.14 0.81 0.79
Flat Tops Wilderness 0.14 0.61 0.71
Mgroon Bells — Snowmass 0.16 0.77 0.80
Wilderness

Medium Development Scenario

Black Canyon of the Gunnison 0.07 0.64 0.16
Colorado National Monument 0.10 0.69 0.57
Eagles Nest Wilderness 0.14 0.82 0.83
Flat Tops Wilderness 0.15 0.61 0.75
Me_iroon Bells — Snowmass 017 0.78 0.84
Wilderness

Low Development Scenario
Black Canyon of the Gunnison 0.12 0.74 0.26
Colorado National Monument 0.14 0.78 0.57
Eagles Nest Wilderness 0.16 0.85 0.98
Flat Tops Wilderness 0.20 0.68 0.96
Mgroon Bells — Snowmass 018 0.80 0.99
Wilderness

Note: Positive values mean overall improvement and deposition values are maximum for all grid cells making up the Class | area.
Source: CARMMS 2015.

The following highlights CARMMS predicted 8-hour ozone impact contributions with respect to the
quasi-cumulative source groups:
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e For the monitored area analysis, removing the contributions due to new Colorado —based
federal oil and gas and mining (Source Group R) reduces the 2021 DVF at Rocky Flats North by
0.9 ppb to 78.6 ppb for the high scenario, by 0.3 ppb to 77.8 ppb for the low and by 0.8 ppb to
78.7 ppb for the medium scenario, which are still above the ozone NAAQS. However, when
emissions from new Colorado-based non-federal oil and gas are removed in addition to the
federal oil and gas development (Source Group S), projected 2021 DVFs are 74.5, 75.8 and
74.5 ppb for the high, low and medium scenarios, respectively. Removing future non-federal oil
and gas (Source Group S component) results in larger overall ozone reductions for the Colorado
Front Range monitors likely reflecting the large amount of current and projected non-federal oil
and gas development activity in the eastern Colorado DJ Basin.

o Forthe UAA, the CARMMS 2021 high, medium and low scenarios ozone DVF maximum
reductions without Source Group R are 6.4, 5.6 and 2.8 ppb (respectively) and occur in the
Piceance Basin. Removing Source Group S results in more reductions in the 2021 DVFs,
especially in Weld County in the greater Denver area. There are predicted large reductions in
2021 DVFs in the Piceance and D-J Basins (Weld County) with the largest reductions being
12.8 ppb (high scenario), 8.5 ppb (low scenario) and 12.2 ppb (medium scenario) in the
Piceance Basin of northwest Colorado.

Tables 4.2-10 through 4.2-12 show CARMMS AQRY visibility and nitrogen deposition impact
contributions for Source Groups R and S at Flat Tops and Maroon Bells — Snhowmass Wildernesses in
northwest Colorado near the CRVFO.

Table 4.2-9 CARMMS Modeled Visibility Impacts at Flat Tops and Maroon Bells — Snowmass
Wilderness Areas using FLAG 2010 Methodology

Number of Day
Sensitive Area Source Group Max Adv >1.0 >0.5
High Development Scenario

Group R 1.64 8 53
Flat Tops WA

Group S 1.84 13 100
Maroon Bells — Showmass Group R 1.21 1 27
WA Group S 2.00 9 84

Medium Development Scenario

Group R 1.60 8 46
Flat Tops WA

Group S 1.80 13 87
Maroon Bells — Showmass Group R 1.04 1 16
WA Group S 1.83 7 63

Low Development Scenario

Group R 1.33 6 28
Flat Tops WA

Group S 1.44 7 32
Maroon Bells — Showmass Group R 0.59 0 7
WA Group S 1.00 0 12

Source: CARMMS 2015
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Table 4.2-10 CARMMS Modeled Full Cumulative Visibility Impacts at Flat Tops and Maroon
Bells — Snowmass Wilderness Areas using MATS Tool

Visibility Metric 2021 2021
Sensitive Area (dv) 2008 Base' | 2021" without R | without S

High Development Scenario
Flat Tops WA Worst 20% 8.68 8.07 8.06 7.89
Best 20% 0.69 0.55 0.53 0.41
Maroon Bells — Snowmass WA Worst 20% 8.68 7.91 7.89 7.84
Best 20% 0.69 0.53 0.51 0.49

Medium Development Scenario

Flat Tops WA Worst 20% 8.68 8.07 8.06 7.89
Best 20% 0.69 0.54 0.53 0.41
Maroon Bells — Snowmass WA Worst 20% 8.68 7.90 7.89 7.85
Best 20% 0.69 0.52 0.51 0.49

Low Development Scenario
Flat Tops WA Worst 20% 8.68 8.00 7.99 7.91
Best 20% 0.69 0.49 0.49 0.42
Maroon Bells — Snowmass WA Worst 20% 8.68 7.88 7.87 7.85
Best 20% 0.69 0.51 0.51 0.50

! Full Cumulative results for 2008 Base and 2021 High, Medium, and Low Scenarios.
Source: CARMMS 2015.

Table 4.2-11 CARMMS Modeled Nitrogen Deposition

Annual N Deposition (kg N/ ha-yr)
Sensitive Area Source Group 2021 High 2021 Medium 2021 Low
Group S 0.37 0.32 0.13
Flat Tops WA
Group R 0.21 0.17 0.04
Maroon Bells — Snowmass | Group S 0.31 0.27 0.10
WA Group R 0.16 0.13 0.03

Maximum modeled source group contribution values at Class | area.
Source: CARMMS 2015

The following highlights CARMMS predicted AQRV impact contributions with respect to the quasi-
cumulative source groups R and S:

e For visibility impacts at Flat Tops Wilderness using FLAG 2010 Methodology (FLAG 2010), the
number of days with significant visibility impacts for CARMMS high and medium scenarios
almost double when adding in the new non-federal oil and gas component associated with
Source Group S. The number of days with significant impacts and largest delta-dv are almost
the same for the two source groups for the CARMMS low scenario.
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e For visibility impacts at Flat Tops Wilderness using MATS cumulative analysis tool, removing the
new non-federal oil and gas component associated with Source Group S gives a larger
reduction response to the overall visibility metric compared to the federal oil and gas component
(Source Group R) for all three CARMMS scenarios.

e For visibility impacts at Maroon Bells - Snowmass Wilderness using FLAG 2010 Methodology, it
appears that the non-federal component Source Group S has a higher impact on visibility
changes than Source Group R (federal only).

e For visibility impacts at Maroon Bells - Snowmass Wilderness using MATS cumulative analysis
tool, removing the new non-federal oil and gas component associated with Source Group S
gives an almost equal reduction response to the overall visibility metric compared to the federal
oil and gas component (Source Group R) for all three CARMMS scenarios.

e For maximum nitrogen deposition at Flat Tops WA, the new federal oil and gas component is
most of the annual nitrogen deposition for Source Group S (includes new federal and non-
federal) when comparing Source Groups R and S. The additional emissions controls associated
with CARMMS medium scenario reduce nitrogen deposition by about 20 percent of CARMMS
high scenario levels at Flat Tops WA.

e For maximum nitrogen deposition at Maroon Bells - Snowmass WA, the new federal oil and gas
component appears to be about half of the annual nitrogen deposition for Source Group S
(includes new federal and non-federal) when comparing Source Groups R and S. The additional
emissions controls associated with CARMMS medium scenario reduce nitrogen deposition by
about 10 percent of CARMMS high scenario levels at Maroon Bells — Snowmass WA.

For full cumulative ozone design value projections at regional ozone monitoring sites for the CARMMS
2021 high development scenario, the maximum current year 8-hour DVC (baseline concentration
centered on year 2008) is 82.0 ppb at the Rocky Flats North (CO_Jefferson_006) monitor, which is
projected to be reduced to 79.5, 79.5 and 78.1 ppb for the CARMMS 2021 high, medium and low
development scenarios, respectively. There are eight monitoring sites in the CARMMS 4-km domain with
current year 2008 DVCs above the former ozone NAAQS (75 ppb) and CARMMS predictions show that
there would be 17 monitoring sites with DVF for future year 2021 ozone concentration above the new
ozone Standard (70 ppb) for the CARMMS 2021 High and Medium scenarios, and 16 monitoring sites
with DVF above new ozone Standard for CARMMS Low scenario (note that there would be
approximately 19 monitoring sites with year 2008 DVCs above the new ozone Standard [75ppb] and
CARMMS predicts that there would only be two sites with year 2021 ozone concentration DVFs above
the former ozone Standard [75 ppb] for all CARMMS scenarios). Even though there has recently been a
new ozone Standard established since base year 2008, the cumulative 0zone concentrations are
predicted to decrease at air quality monitor locations throughout the Region. The CARMMS predicted
average reductions in cumulative ozone concentrations (from base year 2008 to future year 2021) for all
37 Regional monitors in the CARMMS ozone analysis are 1.6 ppb, 1.6 ppb and 2.1 ppb for the
CARMMS High, Medium and Low Scenarios, respectively. CARMMS predicts slight increases (< 1ppb)
at only two Larimer County, Colorado based monitor locations for the CARMMS High and Medium
Scenarios (no predicted increases at Regional monitors for the CARMMS Low Scenario).

For the ozone design value projection unmonitored area analysis (UAA [analysis for areas with no
monitors]), the geographical extent (i.e., size) of the overall area of ozone design value exceedances
from 2008 to 2021 is reduced for all the CARMMS modeling scenarios with respect to the former ozone
Standard of 75 ppb (former Standard used for UAA comparison since it is applicable for year 2008 ozone
exceedance geographical extent). Figures 4.2-17 through 4.2-19 show predicted ozone design value
differences (2021 minus 2008) for the CARMMS high, medium, and low development scenarios,
respectively. Also Figures 4.2-20 through 4.2-22 show the 2021 modeled ozone design values for all
scenarios. Figure 4.2-17 shows CARMMS-predicted ozone reductions in the Denver and Salt Lake City
areas for the high development modeling scenario. However, the CARMMS model also predicts areas in
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which the future design values increase by approximately 5 ppb in portions of Garfield County, Colorado,
near the WRNF leasing areas. The plots for the CARMMS high and medium scenarios show areas with
predicted design future ozone concentration (DVF) increases in portions of Garfield County, Colorado
near the CRVFO outside the Roan Planning Area. The CARMMS cumulative modeled impacts account
for overall emissions increases and decreases from year 2008 to 2021 for all emissions source
categories and a net increase in overall federal and non-federal oil and gas development / production in
the region. Similar to the CRVFO (outside RPPA) source group / apportionment impacts, the portion of
Garfield County where CARMMS cumulative output shows ozone increases is located along the 1-70
corridor and Colorado River where substantial oil and gas development exists and new federal and non-
federal development is projected to occur For the comparative analysis, it should be noted that the base
case (2008) ozone design value (DVC) plot is presented in Figure 3.2-8 in Chapter 3.0.
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Figure 4.2-17 Ozone Design Values Differences between the 2021 High Development Scenario
and the 2008 Base Case
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Figure 4.2-18 Ozone Design Values Differences between the 2021 Medium Development
Scenario and the 2008 Base Case
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Figure 4.2-19 Ozone Design Values Differences between the 2021 Low Development Scenario
and the 2008 Base Case
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Figure 4.2-20 CARMMS Modeled 2021 Ozone Design Value for the High Development Scenario
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Figure 4.2-21 CARMMS Modeled 2021 Ozone Design Value for the Medium Development
Scenario
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Figure 4.2-22 CARMMS Modeled 2021 Ozone Design Value for the Low Development Scenario

Figures 4.2-23 through 4.2-28 show CARMMS cumulative modeled differences in the 8" highest daily
average and annual average PM; s concentrations for the CARMMS high, medium and low scenarios.
The differences are formed by subtracting the 2008 base case impacts from the 2021 scenario impacts.
BLM determined through further analysis that the maximum modeled differences in eastern Colorado are
primarily due to new non-federal oil and gas development in the Royal Gorge Field Office (RGFO)
reflecting the large amount of current and projected non-federal oil and gas development activity in the
eastern Colorado DJ Basin. The modeled differences are overestimated because future year 2021
unpaved road traffic and construction fugitive dust emissions were estimated for all new RGFO federal
and non-federal oil and gas development for CARMMS, whereas the year 2008 WestJumpAQMS
emissions inventory did not account for the same level of total oil- and gas-development-related
traffic/construction fugitive dust per well / production. The amount of unpaved road travel for non-federal
oil and gas development in the northern Denver metro area of the DJ Basin further contributes to the
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overestimate of dust emissions because many of the primary roadways in that area are paved. With the
exception of increases in PM, 5 concentrations near large cities and future mining operations and non-
federal oil and gas development and operations in northeast Colorado, the CARMMS high scenario full
cumulative modeling results show no change in the 8" highest daily average PM, 5 concentration in the
region from years 2008 to 2021.

The 8th highest daily average PM, ; Concentration
2021 High Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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$ max(148,155) = 40.9 ug m™
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Source: CARMMS 2015.

Figure 4.2-23 Eighth Highest 24-Hour PM, 5 Concentrations Differences between the 2021 High
Development Scenario and the 2008 Base Case
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Annual Average PM,; Concentration
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Figure 4.2-24 Annual Average PM,s Concentrations Differences between the 2021 High
Development Scenario and the 2008 Base Case
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The 8th highest daily average PM, ;. Concentration
2021 Medium Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Figure 4.2-25 Eighth Highest 24-Hour PM, 5 Concentrations Differences between the 2021
Medium Development Scenario and the 2008 Base Case

Final EIS 4.2-45



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest

Annual Average PM, . Concentration
2021 Medium Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Source: CARMMS 2015.

Section 4.2 — Air Quality

Figure 4.2-26 Annual Average PM,s Concentrations Differences between the 2021 Medium

Development Scenario and the 2008 Base Case
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The 8th highest daily average PM, ;. Concentration
2021 Low Qil and Gas Scenario - 2008
CARMMS CAMx 4km
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Figure 4.2-27 Eighth Highest 24-Hour PM,s Concentrations Differences between the 2021 Low
Development Scenario and the 2008 Base Case

Final EIS 4.2-47



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest

Annual Average PM,; Concentration
2021 Low Oil and Gas Scenario - 2008
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Section 4.2 — Air Quality

Figure 4.2-28 Annual Average PM,s Concentrations Differences between the 2021 Low

Development Scenario and the 2008 Base Case

Figures 4.2-29 through 4.2-34 show predicted differences in the 8" highest one-hour daily maximum
NO, concentration and in the annual average NO, concentration for the high, medium, and low
development scenarios. Similar to PM, 5 discussed above, the modeled differences are formed by
subtracting the 2008 base case from each 2021 development scenario (e.g., high, medium, and low).
The differences in 1-hour NO, show reductions in the Denver area, slight increases in the oil and gas
development areas at Uinta, Piceance and D-J Basins, and isolated large increases in northern, eastern,
and southern Colorado and eastern Arizona and New Mexico. The net increases in the eastern /
southeastern Colorado areas appear to be primarily attributed to non-federal oil and gas emissions and
other large non-oil and gas related facility emissions that were permitted by CDPHE and came online

since base year 2008.
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The 8th highest 1 hour daily max NO, Concentration
2021 High Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Source: CARMMS 2015.

Figure 4.2-29 Eighth Highest 1-Hour Daily Maximum NO, Concentrations Differences between
the 2021 High Development Scenario and the 2008 Base Case
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Annual Average NO, Concentration
2021 High Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Source: CARMMS 2015.

Figure 4.2-30 Annual Average NO, Concentrations Differences between the 2021 High
Development Scenario and the 2008 Base Case
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The 8th highest 1 hour daily max NO, Concentration
2021 Medium Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Source: CARMMS 2015.

Figure 4.2-31 Eighth Highest 1-Hour Daily Maximum NO, Concentrations Differences between
the 2021 Medium Development Scenario and the 2008 Base Case
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Annual Average NO, Concentration
2021 Medium Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Source: CARMMS 2015.

Figure 4.2-32 Annual Average NO, Concentrations Differences between the 2021 Medium
Development Scenario and the 2008 Base Case
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The 8th highest 1 hour daily max NO, Concentration
2021 Low Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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Figure 4.2-33  Eighth Highest 1-Hour Daily Maximum NO, Concentrations Differences between
the 2021 Low Development Scenario and the 2008 Base Case
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Annual Average NO, Concentration
2021 Low Oil and Gas Scenario - 2008
CARMMS CAMx 4km
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¢ max(165,211) = 62.6 ugm?®
O min(144,186) = -57.2 ug m*

Source: CARMMS 2015.

Figure 4.2-34 Annual Average NO, Concentrations Differences between the 2021 Low
Development Scenario and the 2008 Base Case

4.2.3 Project-Level Analysis and Near-Field Modeling Methodology

A project-specific near-field impact analysis was not performed because the scope of analysis for this
EIS is regional and cumulative. BLM conducts project-specific near-field air quality impact analyses
when reviewing oil and gas development proposals when detailed information for new oil and gas
development timing and location and emissions source equipment and processes are known. BLM
Colorado has recently developed an Instruction Memorandum (IM) to guide the adequacy, consistency,
and efficiency of these analyses. The IM provides a standardized process and tools to enable field
offices to assemble information necessary to analyze and disclose potential air resource impacts from oil
| and gas development activities. The IM sets forth a specific air quality analysis framework for proposed
oil and gas development to determine the appropriate level of analysis and to track air pollutant
emissions statewide. BLM follows a series of steps to conduct near-field air quality analyses. The first
step is an evaluation of a proposed project’s potential significance through development and evaluation
of a project-level emission inventory. BLM field/district staff would use the BLM Colorado emissions
inventory tool to complete the inventory. The tool also allows the BLM to consolidate results from
projects across Colorado to provide additional analyses (e.g., a cumulative effects analysis). The second
step is evaluation of the emission inventory, including assumptions and specifications for
reasonableness and that the inventory is comprehensive to fully account for emissions-generating
activities of the proposed action and reasonable alternatives. BLM then uses the project-level emission
inventory to determine the appropriate method for conducting a near-field air quality impacts analysis.
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The IM describes various analytical methods, including a dispersion screening tool, for considering near-
field air-quality impacts and evaluating potential mitigation. The specific content of the IM and framework
for conducting future project-specific air quality analyses can be found in a CARPP Appendix
(http://www.blm.gov/co/st/en/BLM_Information/nepa/air_quality/carpp.html).

In general, individual projects will have temporary negative impacts on air quality that will mostly occur
during the construction phase. Utilization of access roads, surface disturbances, and construction
activities such as drilling, hydraulic fracturing, well completion, and equipment installation will all impact
air quality by the generation of dust related to travel, transport, and general construction. Construction
also will produce short-term emissions of criteria, hazardous, and GHG pollutants from vehicle and
construction equipment exhausts. Once construction is complete, the daily activities at a site will be
reduced to operational and maintenance checks that may be as frequent as a daily visit. Emissions will
result from vehicle exhausts from the maintenance and process technician visits. Well pads can be
expected to produce fugitive emissions of well gas, which contains mostly methane and a minor fraction
of VOC. Fugitive emissions also may result from pressure-relief valves and working and breathing losses
from any tanks located at the site, as well as any flanges, seals, valves, or other infrastructure
connections used at the site. Liquid product load-out operations also will generate fugitive emissions of
VOCs and vehicular emissions. Most operations will be subject to some portions of existing pollution
control regulations and thus mitigate some or all of the expected fugitive emissions from flashing, load-
outs, and leaks. Some control equipment, such as flares, will produce emissions of criteria, HAP, and
GHG emissions via combustion.

423.1 Potential Near-field Impacts for the WRNF Alternatives

As previously described, a project-specific near-field impact analysis was not performed because the
scope of analysis for this EIS is regional and cumulative, and project-specific near-field analyses will be
completed when detailed information for future proposed actions is known. The limitations and
restrictions for the various alternatives would ultimately dictate location and timing of future oil and gas
development and associated emissions on the WRNF leases. Figure 1-1 (Chapter 1.0) and Table 2-9
(Chapter 2.0) show and describe the WRNF RFD zones (1-4) and potential number of wells for each
Alternative and zone. Using this information, the following provides potential near-field air quality impacts
that could occur for future oil and gas development under the Alternatives:

e Zone 1 leases are located in the western portion of the project area in the Colorado River Valley
just east (approximately 5 miles) of De Beque and northwest (5 to 10 miles) of Molina and
Collbran. For zone 1, the number of wells and well-pads are the same for Alternatives 1
through 4, and the Preferred Alternative. This potentially means that the near-field air quality
impacts for future oil and gas development under these Alternatives would be similar. Future
air quality impacts analyses would focus on impacts at existing ambient “sensitive” receptors
(residences, businesses, schools, etc.) in the nearby communities. There are complex terrain
features (mountain range and ridge) separating the communities of Molina and Collbran from
Zone 1 leases and these terrain features would likely reduce the amount of air pollutant
dispersion that would impact these communities. There would be no new federal oil and gas
development under Alternative 5 for Zone 1 leases and therefore, no incremental air quality
impact contributions due to the absence of new oil and gas development.

e Zone 2 leases are located in the central portion of the project area and the Zone 2 leases
closest to human populated areas (i.e., sensitive near-field receptors) are located approximately
5 miles southeast of Parachute, Colorado in the Colorado River Valley. Other Zone 2 leases are
located further south in the project area and farther from sensitive receptors / populated
communities. For the RFDS (Alternatives 1 through 4 and the Preferred Alternative), this Zone
could see the bulk of new oil and gas development for the WRNF 65 leases project area. As
shown in Table 2-9, the number of new oil and gas wells and well-pads are the same for
Alternatives 1 through 4 and the Preferred Alternative, while much lower for Alternative 5. For
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this reason, the level of potential air quality impacts would be similar for the Preferred
Alternative and Alternatives 1 through 4. Depending on the level and location of future oil and
gas development for the Zone 2 leases under Alternatives 1 through 4 and the Preferred
Alternative, a near-field modeling impacts analysis could be completed given the level of
existing oil and gas in the Colorado River Valley. A more refined and complete future near-field
impacts analysis would be more necessary, should most of new oil and gas development
were to occur on the Zone 2 northwest parcels in the Colorado River Valley.

e Zone 3 leases are located in the eastern portion of the project area and are located 5 to 10 miles
west / southwest of Carbondale, Colorado. The level of potential new oil and gas development
(well and well-pad counts) is similar for Alternatives 1 through 3 for Zone 3 and about one-third
that level for Alternative 4. The Preferred Alternative represents the lowest level of
development from all alternatives except for Alternative 5. The level of oil and gas
development for Alternative 5 for Zone 3 is almost negligible. There are complex terrain features
(mountain range and ridge) separating Carbondale, Colorado from Zone 3 leases and these
terrain features would likely reduce the amount of air pollutant dispersion that would impact this
community. The level of future air quality impacts analysis greatly depends on where new oil and
gas development occurs in Zone 3; a refined future near-field impacts analysis would be
necessary should most of new oil and gas be developed on the Zone 3 northern parcels closer
to Carbondale, Colorado even though the complex terrain features suggest local unacceptable
impacts would not extend over to this community.

e Zone 4 lease is located in the far north portion of the project area approximately 15 miles
northwest of Meeker, Colorado. The level of potential new oil and gas development (well and
well-pad counts) is similar for Alternatives 1 through 4 and the Preferred Alternative for Zone 4
and zero for Alternative 5. This Zone 4 parcel is located in remote area of WRNF and new oil
and gas development on this lease would not likely result in significant poor air quality impacts to
sensitive receptors (communities, etc.) given the level of potential new oil and gas development
and location for this lease.

As described in Chapter 3.0, a recent air quality study estimated health risks attributable to exposure to
air emissions from a natural gas development project in Garfield County, Colorado. The researchers
found that residents living less than 0.5 mile from wells are at greater risk for health effects from natural
gas development than are residents living at more than 0.5 mile from wells. No new oil and gas
development on the WRNF 65 leases under any of the Alternatives would be located less than 4 miles
from the populated communities described above.

Future air quality impacts analyses will give consideration to the type of well pad, its size, etc. that could
have an effect on the amount of pollutants emitted. Generally larger pads with more wells would reduce
the overall amount of dust (PM;, and PM, ) emissions but could increase and localize emissions of other
pollutants near a well-pad because of increased drill and completion engines run times and production
for a well-pad. Potential clustering of well development within the leases area could have higher localized
(few kilometers) effects but lower overall impacts to the regional air quality. Clustered oil and gas
development would reduce overall (total) pad and road construction related emissions and dust
emissions associated with unpaved road traffic.

4.2.3.2 Protection / Mitigation Measures

As described in the CARPP, BLM tracks and assesses regional and cumulative impacts on an annual
basis by comparing actual annual oil and gas development and emissions rates to modeled annual
emissions rates and impacts. If actual oil and gas development and emissions are tracking at or
exceeding those predicted in the CARMMS high scenario, or a future analysis, BLM may update its
modeling to evaluate the potential for detrimental impacts on regional air quality for higher levels of oil
and gas development, or may consider requiring the operators of future projects to use mitigation
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strategies contained such as those analyzed in the CARMMS medium emission scenario and described
in the CARPP to reduce emissions. The current CARMMS regional analysis does not predict any
significant air quality impact contributions associated with new CRVFO (outside RPPA) federal oil and
gas development, even under the high-development scenario, indicating that additional stipulations
containing mitigation measures beyond the applicable state and federal requirements are not warranted
under any of the alternatives. However, BLM may require particular mitigation measures as conditions of
approval on a case-by-case basis, depending on the results of its project-specific analyses for future
CRVFO oil and gas development.

It is anticipated that an operator would apply for either a Colorado APCD air permit for an oil and gas
development site as a whole or cover individual equipment under one of Colorado’s general permits for
oil and gas operations. The state, as the regulatory authority for oil and gas actions, requires control of
air pollutant emissions and has standards for compliance. The following highlights some of the State and
Federal regulations / requirements that new CRVFO oil and gas development and operations may be
subject to:

e Green completion for new hydraulically fractured natural gas wells (captures / controls VOCSs,
HAPs and methane)

¢ New pneumatic controllers must be at least low-bleed (captures / controls VOCs, HAPs and
methane)

e New storage tanks with VOC emissions of 6 TPY or more have to reduce emissions by at least
95 percent (controls VOCs and HAPS)

¢ New well production facilities must be inspected for leaks 15-30 days after commencing
operation and at least annually for facilities that emit more than 6 TPY of VOCs (potentially
identifies losses of methane, and VOC and HAPs emissions).

¢ New glycol natural gas dehydrators with VOC emissions above 2 TPY have to control emissions
by 95 percent (controls VOCs and HAPS).

e BMPs to minimize hydrocarbon emissions and the need for well venting during well
maintenance and liquids unloading; records are required to be kept and made available for
2 years (reduces methane losses, and VOC and HAPs emissions)

Based on information presented in Chapter 2.0 (Table 2-9), the average number of wells per pad for new
oil and gas development on the WRNF leases would be approximately 7 wells per pad. Using this
information along with the CARMMS per well emissions rates for new CRVFO oil and gas wells, it is
anticipated that new well facilities at full build-out will emit more than the emissions controls and
monitoring requirement thresholds listed above. The actual emissions for new well-pad facilities will be
realized when new oil and gas development occurs.

Previous BLM Colorado near-field air quality assessments for proposed oil and gas development
activities in other parts of Colorado that focused on oil and gas related activities not routinely permitted /
analyzed by the State suggested the need for the following air pollutant emissions controls measures;
these equipment types and practices likely would be appropriate for future oil and gas projects in the
CRVFO:

¢ Routine clean water application for at least 50% dust control for construction / development
(i.e., drilling and completion) phase surface disturbance and unpaved road traffic;

e Tier-2 drilling / completion engine technology (or cleaner).
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Any operator of future oil and gas development projects in the CRVFO must comply with applicable
requirements, including conditions of approval designed to minimize air pollutant emissions and air
quality impacts through good engineering, construction, and operating practices.

4.2.4 Greenhouse Gases and Climate Change

According to the U.S. Global Change Research Program, global warming is unequivocal, and the global
warming that has occurred over the past 50 years is primarily human-caused. Standardized protocols
designed to measure factors that may contribute to climate change, and to quantify climatic impacts, are
presently unavailable. Moreover, specific levels of significance have not yet been established by
regulatory agencies. Calculating the degree of impact any single emitter of GHGs may have on global
climate, or on the changes to biotic and abiotic systems that accompany climate change is highly
complex and predicting those impacts requires elaborate computer modeling programs and very large
modeling platforms (i.e., computational power). Currently, no feasible and reliable tools exist to predict
the impacts that GHG emissions from an individual project or collective GHG emissions from a planning
area would have on the global, regional, or local climate. This analysis therefore compares total
expected Planning Area GHG emissions with projected Colorado and U.S. GHG emissions. In addition,
BLM discusses available information regarding expected changes to the global climatic system and the
empirical evidence of climate change that has occurred to date.

In this analysis, the BLM acknowledges that anthropogenic greenhouse gas emissions are
contributing to climate change. The BLM presents a qualitative discussion of the environmental
effects of climate change and their socioeconomic consequences. Consistent with the revised
CEQ draft guidance from December 2014, the BLM has used estimated GHG emissions
associated with the proposed action as a reasonable proxy for the effects of climate change in
this NEPA analysis. The BLM has placed those emissions in the context of relevant state
emissions.

The BLM finds that including monetary estimates of the Social Cost of Carbon (SCC) in its NEPA
analysis for this proposed action would be of limited use in analyzing and selecting between
alternatives. A federal Interagency Working Group on the Social Cost of Carbon (IWG), convened
by the Office of Management and Budget, developed estimates of the SCC, which reflect the
monetary cost incurred by the emission of one additional metric ton of carbon dioxide. The SCC
is used to estimate the monetized damages associated with an incremental increase in carbon
emissions in a given year.

Given the global nature of climate change, estimating SCC of an individual decision requires
assessing the impact of the project on the global market for the commodity in question.
Estimating SCC for this proposed action and alternatives would involve uncertainty, speculation,
and lack of information about (1) future emissions of greenhouse gases, (2) the effects of past
and future emissions on the climate system, (3) the impact of changes in climate on the physical
and biological environment, and (4) the translation of these environmental impacts into
economic damages. While the BLM is able to estimate the GHG emissions associated with the
proposed action for this analysis, given data and resources available, we are not able to estimate
the net effect of the proposed action and alternatives on global GHG emissions or climate
change.

Further, the NEPA analysis for this proposed action does not include monetary estimates of any
benefits or costs. Unlike rulemaking, project-level NEPA analysis does not require a cost-benefit
analysis, although CEQ NEPA regulations allow agencies to use it in NEPA analyses in certain
circumstances (40 CFR § 1502.23). The CEQ regulation states (in part), “...for the purposes of
complying with the Act, the weighing of the merits and drawbacks of various alternatives need
not be displayed in a monetary cost-benefit analysis and should not be when there are important
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gualitative considerations.” Unlike a full cost-benefit analysis, the quantitative economic analysis
presented in this EIS is primarily a regional economic impact analysis, which is used to estimate
impacts on economic activity, expressed as projected changes in employment, personal income,
or economic output. In regional economic impact analyses, changes in economic activity are not
considered benefits or costs (Watson, Wilson, Thilmany, and Winter 2007). As contemplated in
the CEQ regulations, the analysis recognizes that there are environmental costs associated with
the development and use of fossil fuels. The analysis also identifies impacts of oil and gas
development to the local economy and tax base. The analysis appropriately weighs the merits
and the drawbacks of the proposed action and alternatives, without reduction to an imprecise (in
this instance) monetary or quantitative cost-benefit analysis. Without any other monetized
benefits or costs reported, monetized estimates of the SCC would be presented in isolation,
without any context for evaluating their significance. This limits their usefulness to the decision
maker.

BLM estimates that CRVFO outside the Roan Planning Area federal oil and gas related annual
greenhouse gas emissions (including assumed end-use energy consumption CO, emissions) will
contribute approximately 5,424,652 metric tons of CO,(e) for the CARMMS low scenario;

7,776,632 metric tons of carbon dioxide equivalent CO,(e) for the medium scenario; and

7,853,598 metric tons of carbon dioxide equivalent CO,(e) for the high scenario to global GHG emissions
in the maximum oil and gas production year (2021). However, the estimated CRVFO outside the Roan
Planning Area oil and gas production rates estimated for purposes of CARMMS modeling have
substantial uncertainty, as actual production rates could vary significantly in the future; thus the current
prediction of the quantities of GHG emissions is similarly uncertain. None of these estimates account
for the removal of forests and vegetation, which generally could act as CO, sinks. At this time
there is not enough information to determine the amount or type of vegetation that will be
modified under any of the alternatives presented. Also, at the moment it is essentially impossible
to quantify this type of biological feedbacks into the net increase of GHG for this EIS. However,
the BLM will consider these feedbacks and develop estimates when actual project-specific oil
and gas development is proposed on the leases. Additionally the BLM will consider practices
and methods that could offset this potential CO, sink removal such as: the development of oil
and gas in locations where vegetation is less impacted; reforestation in other areas to offset the
removal of vegetation on specific projects; potentially expedite the reclamation of disturbed
surfaces; the implementation of cleaner engine technology and cleaner practices that further
reduce CO, emissions beyond current regulations; and the consolidation of well-pads and
facilities to reduce the amount of overall total surface disturbance. It also important to notice that
not allowing the oil and gas development on the leased areas does not imply that the release of
GHG or the removal of CO, sinks would not occur to meet the energy demands of the market.
These have the potential to occur and will only be displaced from the WRNF to other locations
where the production conditions and the potential vegetation affected may or may not be similar.

The Colorado Department of Public Health and Environment (CDPHE 2014) used the USEPA’s State
Inventory Tool to estimate future years GHG emissions inventories for Colorado. In year 2020, CDPHE
estimates that Colorado’s annual GHG emissions will be approximately 128,060,000 metric tons CO,(e).
The CARMMS high, medium and low emission scenarios’ annual GHG emissions (excluding end-use
energy consumption CO, emissions) for CRVFO (outside RPPA) year 2021 federal oil and gas
production would represent about 0.91 percent, 0.85 percent and 0.71 percent of the state of Colorado’s
year 2020 annual GHG emissions, respectively. The estimated annual GHG emissions associated with
the construction and operation of CRVFO (outside RPPA) federal wells for the three CARMMS scenarios
thus are expected to be an extremely small component of the state’s projected year 2021 GHG emission
inventory.

For additional context, USEPA has recently modeled global climate change impacts from a source
emitting 20 percent more GHGs than a 1,500MW coal-fired steam electric generating plant
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(approximately 14,132,586 metric tons per year of CO,, 273.6 metric tons per year of nitrous oxide, and
136.8 metric tons per year of methane). The results ranged from a 0.00022 to 0.00035 degrees Celsius
change in mean global temperature occurring approximately 50 years after the facility begins operation.
The modeled changes are extremely small, and any downsizing of these results from the global scale
would produce greater uncertainty in the predictions. USEPA concluded that even assuming such an
increase in temperature could be downscaled to a particular location when considering impacts to
endangered species habitat, it "would be too small to physically measure or detect” (Meyers 2008).
Because the potential emissions (including assumed end-use energy consumption CO2 emissions) from
future federal oil and gas development / operations in the CRVFO (outside RPPA) would be a fraction
(approximately 60 percent) of the USEPA’s modeled source and would be shorter in duration, BLM
concludes that the projected annual CRVFO (outside RPPA) federal oil and gas related emissions
related impacts on the climate would be minimal.

The following predictions were made by the USEPA for the Mountain West and Great Plains region with
respect to climate change associated with cumulative (i.e., World-wide) GHG emissions:

e The region will experience warmer temperatures with less snowfall.

e Temperatures are expected to increase more in winter than in summer, more at night than in the
day, and more in the mountains than at lower elevations.

o Earlier snowmelt means that peak stream flow will be earlier, weeks before the peak needs of
ranchers, farmers, recreationists, and others. In late summer, rivers, lakes, and reservoirs will be
drier.

e More frequent, more severe, and possibly longer-lasting droughts will occur.

e Crop and livestock production patterns could shift northward; less soil moisture due to increased
evaporation may increase irrigation needs.

e Drier conditions will reduce the range and health of ponderosa and lodge pole pine forests, and
increase the susceptibility to fire.

e Grasslands and rangelands could expand into previously forested areas.

e Ecosystems will be stressed and wildlife such as the mountain line, black bear, long-nose
sucker, marten, and bald eagle could be further stressed.

If these predictions are realized, as mounting evidence suggests is already occurring, there could be
further impacts to resources within the region. For example, if global climate change results in a warmer
and drier climate, increased particulate matter impacts could occur due to increased windblown dust
from drier and less stable soils. Warmer temperatures with decreased snowfall could have an impact on
the ability of certain plants to sustain themselves within its current range. An increased length of the
growing season in higher elevations could lead to a corresponding variation in vegetation and change in
species composition. These types of changes would be most significant for special status plants that
typically occupy a very specific ecological niche. Cool season plant species’ spatial ranges are predicted
to move north and to higher elevations, and extinction of endemic threatened or endangered plants may
be accelerated. Invasive plant species would be more likely to out-compete native species.

Increases in winter temperatures in the mountains could have impacts on traditional big game migration
patterns. Due to loss of habitat, or due to competition from other species whose ranges may shift
northward, the population of some animal species may be reduced. Warmer winters with less snow
would impact the Canada lynx by removing a competitive advantage it has over other mountain
predators. Earlier snowmelt also could impact cold water fish species that occupy streams throughout
the planning area. Climate change could affect seasonal frequency of flooding and alteration of
floodplains, which could alter riparian conditions. More frequent and severe droughts would have
impacts on many wildlife species throughout the region as well as vegetative composition and availability
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of livestock forage in some areas. Climate change could increase the growing season within the region,
however, which could result in more forage production provided there is sufficient precipitation. Drier
conditions could have severe impacts on forests and woodlands. This could leave these forests and
woodlands more susceptible to insect damage and at higher risk of catastrophic wildfires. Increased fire
activity and intensity would increase greenhouse gas emissions.
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4.3 Geology, Minerals, and Paleontology
43.1 Analysis Assumptions and Approach to Analysis

43.11 Analysis Area

The analysis area for geological, mineral, and paleontological resources consists of the individual lease
tracts within the zones.

43.1.2 Scoping Issues

During the public scoping process, the following issues and concerns for geology, minerals, and
paleontological resources were identified. While many of the issues are addressed in general terms, the
high-level analysis in this EIS without knowledge of site-specific proposals for oil and gas development,
does not allow for analyzing these issues in detail. Many of these issues would be addressed at the site-
specific APD stage of permitting when additional NEPA analysis would be required.

Scoping issues for geological, mineral, and paleontological resources include:

e The potential for landslides and seismic activity.

¢ How geology affects the potential for gas and liquid migration from drilling, hydraulic fracturing,
injection of produced water, or other reasonably foreseeable activities.

e Potential for impacts to important paleontological resources from reasonably foreseeable
development and how impacts can be mitigated.
43.1.3 Assumptions

There is a general assumption that operators would comply with federal and state laws, regulations, and
permits when developing leases for oil and gas production. It also is assumed that site-specific
environmental analysis would occur after an APD is submitted by the operator. At that time, when
locations of facilities are known, the BLM may reasonably relocate facilities or add COAs to protect
resource values and minimize potential hazards.

Assumptions to be used in the analysis of impacts to geologic hazards include the following:

e Active faults and seismic hazards may pose a risk to future infrastructure and facilities.

e There is no hazard model for induced seismicity due to oil and gas operations (Petersen et al.
2015a).

e Landslides and mass movements are a documented and present hazard not necessarily related
to oil and gas development.

Assumptions to be used in the analysis of impacts to mineral resources include the following:

e Existing mineral resource recovery estimates are reasonable.
e Expected mineral resource recovery activity includes development of coalbed natural gas.

e Historically, oil exploration and production has been minimal in the analysis area, so the
discussion focuses on gas development and production.

e Mineral development activities within the 65 leases in the analysis area would need to be
compliant with the WRNF Land and Resource Management Plan (LRMP) (USFS 2002a).
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e Production numbers are based on a 20-year well life and assume a negligible decline over the
well life.

Analysis of impacts to paleontological resources is based on the following assumptions:
e Bedrock formations in the analysis area have medium to high potential (Potential Fossil Yield
Classification [PFYC] ranks 3 and 5) to contain scientifically valuable fossils.

e Ground-disturbing activities pose a risk to fossil resources.

e There may a lesser risk of adverse impacts in areas with thick alluvium or grassland
groundcover; higher risk areas are likely to occur on rock outcrops or bedrock with thin surficial
cover.

43.1.4 Impact Indicators
Impact indicators for geological, mineral, and paleontological resources include the following:

o Extent of areas of geological instability and steep slopes covered by specific stipulations and
general stipulation types required by each alternative.

e Number of proposed wells and projected production under each alternative.

e Potential for disturbance of areas associated with medium to high (PFYC ranks 3 and 5) fossil
potential bedrock by alternative and by zone.

4.3.15 Methods of Analysis

For the analysis of geological hazards, the methodology includes the following:

e Review information and stipulations concerning landslides and slope instability.

e Compare each alternative in terms of the level of hazard protection and reduction of risk when
resource-specific stipulations are implemented.

e Review information and natural and induced seismicity.
Methods of analysis for mineral resources include the following:
¢ Review information on mineral resource occurrence and the RFDS to determine the nature and
extent of potential impacts and a relative comparison of development by alternative.
o Classify each alternative in terms of greater or lesser potential impact to the development of
mineral resources.
Methods of analysis for paleontological resources include the following:
e Review stipulations and protection measures and compare the alternatives in terms of protection
of the potential resource.

o |dentify stipulations for other resources that may be protective of paleontological resources and
a relative comparison of PFYC 3 and 5 areas that may be affected by development under each
alternative.
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4.3.2 Stipulations Providing Coverage of Geological, Mineral, and Paleontological
Resources

4321 Geological Hazards
Landslides

Given the widespread existence of landslides in the analysis area, lease stipulations limiting oil and gas
activities on steep slopes or where there is an identified geologic hazard have been developed. The
stipulations are meant to restrict or eliminate activities in areas of steep slopes to minimize slope failure,
degradation of surface runoff, and impairment of soil productivity (USFS 2014a).

The stipulations for Alternatives 1 and 2 are derived from the WNRF and GMUGNF 1993 Oil and Gas
Leasing Final EISs (USFS 1993a,b).

The stipulations for steep slopes for Alternatives 1 and 2 are divided into 2 categories: controlled surface
use (CSU) for moderate slopes (40 to 60 percent) and NSO for slopes greater than 60 percent. There
also are GMUGNF stipulations, a CSU for moderate slopes (40 to 60 percent) and a NSO for high
hazard or slopes greater than 60 percent.

In addition to the stipulations for steep slopes, there are GMUGNF NSO and CSU stipulations for
geologic hazards. The CSU stipulation is for moderate geologic hazards to “include stabilized earthflows,
stabilized mudflows, stabilized landslides; slopes adjacent to failed slopes or active earthflows, mudflows
or landslides and avalanche chutes; areas of rockfall; flash flood zones; and areas with potential mining
related problems (i.e., subsidence, acid drainage)” (USFS 1993b). The NSO stipulation is for areas of
high geologic hazard that “are characterized by active mudflows, active earthflows, active landslides and
areas prone to avalanche” (USFS 1993hb).

The stipulations to reduce risks from landslides and other geological hazards for Alternatives 3 and 4 are
more restrictive than for Alternatives 1 and 2. Under Alternatives 3 and 4, the following stipulations would
provide coverage to areas with geological hazards or steep slopes:

¢ NSO
— High Geologic Hazard, GMUGNF

— Severe or High Landscape Stability Hazards
— Slope Greater than 50 percent

e CSU
40 to 60 percent Slope, GMUGNF
Moderate Geologic Hazard, GMUGNF

— Moderately High Landscape Stability Hazards
Slopes 30 to 50 percent

The steep slope stipulations were developed for the purpose of leasing availability analysis and may not
accurately represent site conditions which only site-specific soil and geological surveys can determine.
The stipulations developed to address landscape stability hazards were developed to avoid areas with
site stability risks to prevent mass movements and slope failure like landslides (USFS 2014a,

Appendix A).

Seismicity

None of the alternatives have stipulations or other protection measure regarding natural or induced
seismicity.
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43.2.2 Mineral Resources

There are no stipulations designed to protect oil and gas operations, but the stipulations would control
the locations of the facilities. The standard lease terms (SLTs), state and federal rules, BMPs, and Forest
management decisions regulate all phases of oil and gas operations from the location of wells and
facilities, drilling and well construction and completion, and measurement of product.

4.3.2.3 Paleontological Resources

There are no specific stipulations for the protection of fossil resources under Alternatives 1 and 2. The
WNRF 1993 Oil and Gas Leasing Final EIS (USFS 1993a) includes protection of paleontological
resources through a NSO stipulation designed to protect historical, archaeological, and paleontological
resources. However, the stipulation has not been used to protect paleontological resources in the
analysis area. Alternatives 3 and 4 provide a CSU stipulation for the protection of paleontological
resources. The stipulation is consistent with the 2014 Oil and Gas Leasing Final EIS (USFS 2014a) and
calls for the inventory of paleontological resources by a qualified paleontologist prior to ground disturbing
activities. As described in the WRNF Oil and Gas Leasing Final EIS (USFS 2014a), the old NSO
stipulation may have been too restrictive and with appropriate mitigation, the resource can be properly
conserved through other means such as COAs. There is no need for protective stipulations conditions
under Alternative 5 because all leases would be cancelled.

4.3.3 Impacts Common to All Alternatives

4331 Geological Hazards
Landslides

The major geologic hazard in the analysis area is the potential for landslides and unstable slopes and
hazards that can be magnified by surface-disturbing activities. Not only do natural conditions contribute
to the hazard, but grading and excavation provide for conditions of instability and may contribute to
diversion of runoff which also may increase the hazard. Landslides can damage roads, pipelines, and
production facilities, contribute to spills of hazardous materials, and potentially cause the loss of life as in
the West Salt Creek slide.

Caves and Karsts

As noted in Chapter 3.0, there are no caves in the analysis area and the formations that are susceptible
to karst are too deep to be of concern for the formation of karst hazards.

Natural Seismicity

Seismic hazard increases from west to east from Zone 1 to Zone 3 with the highest potential
accelerations in the Zone 3 leases in the vicinity of the active faults identified in Section 3.3.3.4.
Horizontal ground acceleration may cause severe damage to poorly built masonry structures while
engineered and well-built structures would have slight to moderate damage (Bolt 1993). Design and
construction of natural gas production facilities and infrastructure in the vicinity of the active fault zone
should be in accordance with seismic building standards.

Induced Seismicity

The induced seismicity that would be of concern for this analysis would involve underground injection of
waste water and hydraulic fracturing. Currently the U.S. Geological Survey (USGS) is conducting a
hazards assessment to determine the magnitude of the induced seismicity and how to address the risk
where injection of waste water from oil and gas operations is suspected as the cause of increasingly
frequent earthquakes in the Mid-continent and other selected areas of the United States. Although
Rangely Field in the northern Piceance Basin has been identified in the past as a location of induced
seismicity due to injection of fluid for secondary oil recovery, there has been little or sporadic seismic

Final EIS 4.3-4



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest Section 4.3 — Geology, Minerals, and Paleontology

activity since the USGS conducted testing in the 1970s (Petersen et al. 2015b). No other assessment
areas were identified in the Piceance Basin. Other assessment areas in Colorado are located in the
Raton Basin, the Denver-Julesburg Basin, and the Paradox Basin. Since no other hazard assessment
areas have been identified, there is probably a low risk of induced seismicity in the analysis area. As the
USGS continues to research the problem, it may be possible to better define the hazard within a given
local area where oil and gas activities are taking place.

Regarding induced seismicity and hydraulic fracturing, the National Research Council maintains that
injection of waste water poses more potential concern while hydraulic fracturing as presently conducted
for production of hydrocarbons from shale poses only a slight risk (Dillon and Clarke 2015).

Although hydraulic fracturing is a source of induced seismicity in the strict definition of the term, the
magnitude of induced seismicity due to hydraulic fracturing is quite small and is referred to as “micro-
seismicity.” Oil and gas operators and oilfield hydraulic fracturing service companies use micro-seismicity
to measure and monitor the direction and growth of fractures in order to assess the efficiency and
efficacy of fracturing operations. Thousands of measurements from various shale gas basins indicated
that the magnitudes are typically less than -2.5 and average -3.0 (Warpinski et al. 2012). Magnitudes of
1.0 or less are not felt by people so typical induced seismicity generated by hydraulic fracturing would
not be perceived (Maxwell 2013).

4.3.3.2 Mineral Resources

With the exception of Alternative 4 and the Preferred Alternative (under which 25 leases would be
cancelled in part or in full) and Alternative 5 (under which 75 producing wells would be plugged
and abandoned), the alternatives would maintain leases currently held by production and allow oil
and gas activities on other issued undeveloped leases, resulting in the continued development of oil
and gas resources and the associated beneficial economic and national security benefits.

4.3.3.3 Paleontological Resources

Ground-disturbing activities have the potential to cause the loss or damage to significant paleontological
resources. Other effects to paleontological resources could occur by allowing greater access to fossil-
bearing formations and localities.

4334 Impacts Identified in the WRNF Final EIS

The WRNF Final EIS (USFS 2014a), which is incorporated into this analysis by reference, goes
through a lengthy review of the issues and evidence related to water usage from all stages of gas well
drilling and completion, as well as induced seismicity of hydraulic fracturing (USFS 2014a, p. 143 — 150).
The Final EIS states that the leasing of available lands for mineral extraction does not involve direct
effects on geology and minerals, but that an indirect effect of leasing is that development would result in
the eventual irretrievable extraction of fluid minerals (USFS 2014a, p.151). For more detail on the
constituents commonly used in hydraulic fracturing, see Table 37 on page 148 of the WRNF Final EIS
(USFS 2014a). The WRNF Final EIS uses the same RFDS (USFS 2010a) that is used in this EIS with
similar basic assumptions for production. It concludes that alternatives with increased NSO stipulations
and areas designated as closed to leasing would reduce the total production from federal minerals within
the Forest (USFS 2014a, p. 152).

The Final EIS concludes that future development of oil and gas is not expected to affect development of
locatable and other leasable minerals and would not affect landforms due to the small scale of
development projected for the WRNF (USFS 2014a, p. 153).

The WRNF Final EIS recognizes that surface occupancy for fluid mineral development is possible in
areas bearing important paleontological resources, but that pre-development site assessments and
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mitigation measures implemented prior to ground disturbance would conserve significant paleontological
resources effectively. For those areas with PFYC 3 or higher, surveys would be required under the CSU
stipulation proposed in the WRNF Final EIS (USFS 2014a, p. 177) and carried forward for evaluation in
Alternatives 3 and 4 of this EIS. Should important resources be found, the Final EIS recommends
moving the location of disturbance, mitigating the site prior to construction, and monitoring or salvage
efforts (USFS 20144, p. 177). The WRNF Final EIS acknowledges that ground-disturbing activities
associated with fluid mineral development may adversely affect paleontological resources, but also may
make new discoveries that can expand knowledge but also may expose the fossils to recreational
collectors (USFS 2014a, p. 179).

4.3.4 Impacts by Alternative

The following provides a comparison that the different alternatives would have on geological, mineral,
and paleontological resources. The major issues of concern regard geologic hazards, natural gas
production, and potential loss of scientifically significant or important fossils. The use of the word
“significant” with regard to paleontological resources does not refer to the degree of impact, but to the
potential value of the resources.

43.4.1 Alternative 1 (No Action Alternative)

Geological Hazards

Stipulation Coverage

Table 4.3-1 compares geologic and slope hazards stipulations to coverage provided by all stipulations. It
should be noted that the slope stability stipulations are not directly comparable over all the alternatives
as described above. Also, the area covered by a steep slope stipulation is limited by its very definition
and development is limited by the physical attributes of the terrain. Management through stipulations is
based on limiting surface disturbance on 40 to 60 percent slopes and slopes greater than 60 percent and
in areas where there are identified geologic hazards. For 40 to 60 percent slopes, the CSU stipulation
would be implemented to reduce the risk of landslides, protect infrastructure, and prevent impairment to
soil and water resources by moving infrastructure away from steep areas (USFS 2014a, 1993a). For
slopes greater than 60 percent, a NSO stipulation would be implemented to minimize susceptibility to
geological hazards if CSUs or SLTs are not adequate to provide the protection needed.

For all categories of slope and geologic hazard stipulations, protection from the hazards would rely to a
great degree on implementation of CSU and NSO stipulations for other resources.

Impacts from Projected Future Oil and Gas Development

The CSU and NSO stipulations for slopes and geological hazards provide only a limited degree of
coverage to unstable areas or restriction of natural gas development to lower risk areas. Stipulations for
other resources may provide additional reduction of adverse impacts from geological hazards, assuming
the hazards are present in areas that overlap those other stipulations.
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Table 4.3-1 Comparison of Geologic Hazard and Steep Slope Stipulations under Alternative 1

to All Stipulations

Resource-
specific All NSO
Zone Stipulations All CSU (% of
Stipulation Zone (acres) (% of Zone) (% of Zone) Zone)

NSO High Geological Hazards 1 10,114 — — 100
2 24,930 0.3 5 39

3 42,767 - 8 8

4 2,562 — — 3

NSO Steep Slopes 1 10,114 57 — 100
(greater than 60 percent) > 24.938 34 39
3 42,767 8 8

4 2,562 — 3

CSU Moderate Geologic Hazards 1 10,114 — — 100
2 24,938 5 39

3 42,767 0.1 8

4 2,562 — — 3

CSU Moderate Slopes 1 10,114 — — 100
(40 to 60 percent) 2 24.938 01 5 39
3 42,767 — 8 39

4 2,562 — — 3

Note: Stipulation boundaries overlap so cannot be totaled.

Mineral Resources

An estimated total of 593 billion cubic feet (Bcf) of gas would be produced, a reduction of 28 Bcf in the
estimated amount of natural gas that could be recovered if there were no stipulations and activities are
conducted under SLTs through implementation of the unconstrained RFDS. Liquid hydrocarbon (oil)
production is not considered in the analysis because it comprises a small fraction of the commodity
produced in the analysis area. Liquid/gas ratio range from 10 barrels per million cubic feet (MMcf) of gas
at Mamm Creek Field to 1 barrel per MMcf or less at Parachute and Grand Valley Fields (Cumella et al.

2014).

Stipulation Coverage

Stipulations are generally implemented to protect other resources from potential impacts that gas

development may have on other resources.

Impacts from Projected Future Oil and Gas Development

The implementation of stipulations for the protection of other resources would have the effect of

constraining the recovery of natural gas resources compared to the RFDS projections.
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Paleontological Resources

Stipulation Coverage

In the absence of any stipulations developed specifically for paleontological resources, Table 4.3-2
indicates how implementation of all other stipulations could provide coverage of paleontological
resources under Alternative 1. In Zone 1, the total NSO acres covers most of the zone, which consists of
PFYC 3 and 5 classifications, and would possibly provide the most complete coverage assuming the
stipulations are implemented. The stipulations in the other zones would offer lesser degrees of coverage.
However, the PFYC ranking itself would provide some measure of protection in all areas because the
ranking indicates the level of management that is required to protect the resource (USFS 1999) in
compliance with Forest Service management plans.

Table 4.3-2 Potential Fossil Yield Class and All Stipulations Under
Alternative 1

Zone % of PFYC 3 % of PFYC 5
Zone (acres) Stipulation All Stipulations | All Stipulations

1 10,114 NSO 100 100
2 24,938 NSO 79 23

Csu 3 6
3 42,767 NSO 1 9

Csu 0 9
4 2,562 NSO 3 0

Impacts from Projected Future Oil and Gas Development

Impacts to paleontological resources cannot be quantified because without site-specific surveys, it
cannot be predicted exactly where valuable resources would be other than through the PFYC ratings.
Impacts would be reduced by use of the management options provided by the PFYC system and
implementation of site-specific environmental reviews at the APD stage that would occur before permits
are issued and any ground-disturbing activities commence.

4.3.4.2 Alternative 2

Geological Hazards

Stipulation Coverage

Under Alternative 2, the stipulations are similar to Alternative 1 in that there are none designed
specifically to cover steep slopes in Zones 1, 3, and 4 while Zone 2 has a small amount of acreage
under the moderate slope CSU stipulation (see Table 4.3-1). Compared to Alternative 1, Zone 3 has
more acreage with geological hazards and steep slopes assigned to the NSO stipulation on greater than
60 percent slopes and more overall acreage of NSO and CSU for other resources. The increased NSO
coverage of lands with geological hazards or steep slopes is entirely within Zone 3, with 7 percent
covered by the NSO on slopes over 60 percent, 10 percent covered by all CSU stipulations, and

19 percent covered by all NSO stipulations. The coverage of lands with geological hazards or steep
slopes within Zones 1, 2, and 4 would be the same as described for Alternative 1 in Table 4.3-1.
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Impacts from Projected Future Oil and Gas Development

The CSU and NSO stipulations for slopes and geological hazards provide only a limited degree of
coverage to unstable areas or restriction of natural gas development to lower risk areas. Stipulations for
other resources may provide additional reduction of adverse impacts from geological hazards, assuming
the hazards are present in areas that overlap those other stipulations.

Mineral Resources

The gas production projected under Alternative 2 would be the same as described for Alternative 1.

Stipulation Coverage

Stipulations are generally implemented to protect other resources from potential impacts that gas
development may have on other resources.

Impacts from Projected Future Oil and Gas Development

The implementation of stipulations for the protection of other resources would have the effect of
constraining the recovery of natural gas resources compared to the RFDS projections.

Paleontological Resources

Stipulation Coverage

Similar to Alternative 1, in the absence of any stipulations developed specifically for paleontological
resources, Table 4.3-3 indicates how implementation of all other stipulations could provide coverage of
important paleontological resources under Alternative 2. In Zone 1, the total NSO acres covers most of
the zone, which consists of PFYC 3 and 5 classifications, and would possibly provide the most complete
coverage assuming the stipulations are implemented. The stipulations in the other zones would offer
lesser degrees of coverage. However, the PFYC ranking itself would provide some measure of
protection in all areas because the ranking indicates the level of management that is required to protect
the resource (USFS 1999) in compliance with Forest Service management plans.

Table 4.3-3 Potential Fossil Yield Class and All Stipulations Under
Alternative 2

Zone % of PFYC 3 % of PFYC 5
Zone (acres) Stipulation All Stipulations | All Stipulations

1 10,114 NSO 100 100
2 24,938 NSO 79 23

CSuU 3 6
3 42,767 NSO 1 10

Csu 0 11
4 2,562 NSO 3 0

Impacts from Projected Future Oil and Gas Development

Impacts to paleontological resources cannot be quantified because without site-specific surveys, it
cannot be predicted exactly where valuable resources would be other than through the PFYC ratings.
Impacts would be reduced by use of the management options provided by the PFYC system and
implementation of site-specific environmental reviews at the APD stage that would occur before permits
are issued and any ground-disturbing activities commence.
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4.3.4.3 Alternative 3

Geological Hazards

Stipulation Coverage

As shown on Table 4.3-4, the coverage of both NSO and CSU stipulations designed to minimize
adverse impacts to steep slopes and areas with landscape stability or geologic hazards is much less
than NSO and CSU percentage of all the stipulations. It is possible that other stipulations (especially
NSO) could provide coverage to protect sensitive locations from geologic hazards and development on
steep slopes should they be implemented.

Table 4.3-4 Comparison of Geologic Hazard and Steep Slope Stipulations under Alternative 3
to All Stipulations

Stipulation Zone % of Zone with Stipulation

[

NSO Steep Slopes (greater than 50 percent) 22

N

N
w

NSO Severe or High Landscape Stability Hazards

NSO High Geologic Hazard, GMUGNF

CSU 40 - 60 percent Slope, GMUGNF

olo|o|o|o|lo|o|o|r|N]|~

N
©

CSU Moderate Slopes (30 to 50 percent)

w
S

N
o

CSU Moderately High Landscape Stability Hazards 0.6

0.3

0.3

CSU Moderate Geologic Hazard, GMUGNF

0.1

AW |IN(RP|AWO|INMNRP|DIW|INMNP|DR[W|IND|IP|DR[WIN|RP|ARW|IN[P]MLW|DN
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Table 4.3-4 Comparison of Geologic Hazard and Steep Slope Stipulations under Alternative 3
to All Stipulations

Stipulation Zone % of Zone with Stipulation

AllNSO 1 100

100

100

100

All CSU 100

87

86

AW NP |DlWN

100

Note: Stipulation boundaries overlap so cannot be totaled.

Impacts from Projected Future Oil and Gas Development

The CSU and NSO stipulations for slopes and geological hazards provide only a limited degree of
coverage to unstable areas or restriction of natural gas development to lower risk areas. Stipulations for
other resources may provide additional reduction of adverse impacts from geological hazards, assuming
the hazards are present in areas that overlap those other stipulations.

Mineral Resources

Under Alternative 3, an estimated total of 590 Bcf of gas would be produced, a reduction of 31 Bcf in the
estimated amount of natural gas that could be recovered if there were no constraints and activities would
be conducted under SLTs, as projected in the RFDS.

Stipulation Coverage

New stipulations would be implemented to protect other resources from potential impacts of gas
development. Alternative 3 proposes additional major and moderate constraints on leasing
outside of Zone 1, which is already fully precluded from surface disturbance under the No Action
Alternative. While the occurrence and severity of the impacts would depend on many factors, the
following summarizes potential impacts that may affect existing, proposed, and adjacent oil and
gas operations from new leasing stipulations:

Changes to lease stipulations that affect the ability or ease in which operators may proceed with
on-lease development could result in the following:

e Increased costs or difficultly in development (less desirable sites, re-routes, rework in
planning, a need for different drilling methods, limitations on bottom-hole locations, well
siting, road networks and pipelines, etc.).

e Changes to, or cancellation of, long-term plans for development.

Oil and gas field development projects require planning of all basic activities include lease
acquisition, construction of access roads, geophysical surveys, site preparation, drilling,
completion (includes fracturing, flowback, and waste water disposal or recycling), production
(includes produced water disposal), well plugging and abandonment, and site reclamation (King
2016). The effect on operators due to changing lease stipulations or cancelling leases may not
affect only single wells, but potentially entire planned developments. If new stipulations are
imposed on the drilling of new wells or geophysical surveys in a lease with existing
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development, potential impacts to operators include not only increased geophysical survey and
exploratory drilling costs, but could limit the overall development of a lease.

Stipulation changes on the existing leases also may affect nearby wells and leases by reducing
the ability to share roads and other infrastructure or a reducing the potential for economies of
scale.

Some operators would need to revisit prior or pending NEPA analysis and the resulting
decisions for site-specific development including in West Mamm, Cache Creek, and Hells Gulch I
MDPs (all in Zone 2). New stipulations would affect projects that have been analyzed and/or
authorized but not yet implemented, but the severity of impacts would depend on the specific
activities of the proposed development. For the West Mamm and Cache Creek MDPs,
development was proposed off-lease on private land, with only a proposed road and pipeline
crossings of the lease possibly affected. For Hell’'s Gulch MDP, roads and pipelines were
proposed on COC 066723 that could be affected, along with pads/wells on COC 066918.

Under Alternative 3, leases may be cancelled if the lessee rejects the new leasing terms. If a lease
committed to a federal unit were cancelled, the unit would remain intact if it includes leases not
affected by this decision, but the cancelled lease would become unleased federal minerals
(prohibited from development) and subject to removal from the unit area by unit contraction.
Cancellation of leases dedicated to units would affect participating areas and would lead to
revision of working interests for unit participants. Term rejection and subsequent cancellation
also could result in the denial of some pending unit requests. There are four units to which
leases within the analysis area are committed (Orchard, Place Mesa, Middleton Creek, and Willow
Creek Units). Leases committed to the Orchard and Place Mesa Units (Zone 1) are already
subject to major leasing constraints. The leases committed to the Middleton Creek and Willow
Creek Units (Zones 2 and 3, respectively) currently are subject to varying degrees of leasing
constraints and would generally have additional leasing stipulations applied under this
Alternative. If a lease is cancelled, this could result in partial leaseholds, which would change
long-term planning and the economics of development on the leasehold due to the disruption of
operation of contiguous leases and infrastructure planning. The BLM and the operators also
would have to plan for and address the potential for reduced drainage of federal minerals.

Impacts from Projected Future Oil and Gas Development

The implementation of stipulations for the protection of other resources would have the effect of
constraining the recovery of natural gas resources compared to the RFDS projections.

Paleontological Resources

Stipulation Coverage

The CSU stipulation designed to protect paleontological resources under Alternative 3 would effectively
cover most of the high-value paleontological resources in all zones, as shown on Table 4.3-5. The CSU
stipulation for paleontological resources combined with compliance of federal laws and Forest Service
management would provide reasonable protection without having to rely on stipulations designed to
minimize the impacts of other resources.
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Table 4.3-5 Coverage by CSU Paleontological Resources Stipulation under Alternative 3

% of % of % of % of % of % of
PFYC 3 PFYC5 PFYC 3 PFYC5 PFYC 3 PFYC5
Zone Resource-specific
Zone (acres) Stipulation All CSU All NSO
1 10,114 100 90 100 100 100 100
2 24,938 97 95 100 100 90 85
3 42,767 100 100 100 100 4 31
4 2,562 100 100 100 100 92 94

Impacts from Projected Future Oil and Gas Development

Impacts to paleontological resources cannot be quantified because without site-specific surveys, it
cannot be predicted exactly where valuable resources would be other than through the PFYC ratings.
Impacts would be reduced by use of the management options provided by the PFYC system and
implementation of site-specific environmental reviews at the APD stage that would occur before permits
are issued and any ground-disturbing activities commence.

4344 Alternative 4 (Proposed Action)

Geological Hazards

Stipulation Coverage

The coverage of resource-specific stipulations is similar to that shown in Table 4.3-4 with the exception
of Zone 3. In Zone 3, approximately 67 percent of the zone would be closed to leasing, so no
development would occur in this area and no stipulations would be required to limit surface disturbance
on steep slopes and areas with geologic hazards.

Impacts from Projected Future Oil and Gas Development

The CSU and NSO stipulations for slopes and geological hazards provide only a limited degree of
coverage to unstable areas or restriction of natural gas development to lower risk areas. Stipulations for
other resources may provide additional reduction of adverse impacts from geological hazards, assuming
the hazards are present in areas that overlap those other stipulations.

Mineral Resources

Under Alternative 4, an estimated total of 550 Bcf of gas would be produced, a reduction of 71 Bcf in the
estimated amount of natural gas that could be recovered if there were no constraints and activities were
conducted under SLTs, as projected in the RFDS.

Impacts from changes to leasing stipulations on operators and leaseholds would be similar to
those discussed under Alternative 3, with the exception that the BLM is proposing 25 partial or
full lease cancellations. Lease cancellations could result in partial leaseholds, which also would
change long-term planning and the economics of development on the leasehold, as operators
may need to develop alternative plans for roads or pipeline networks. There are no known prior
authorizations on leases proposed for cancellation but the BLM would deny any pending APDs,
which may require a fee refund for unprocessed APDs. The partial cancellation of 7 leases also
may result in changes to planning and economics of development on the retained portion of
lease. Lease cancellations and additional stipulations also may affect nearby wells and leases in
terms of areduced ability to share roads and other infrastructure or a reduction of potential
economies of scale.
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Stipulations changes would require some operators to revisit prior or pending NEPA analysis
and the resulting decisions for site-specific development (MDPs/APDs [filed but not drilled,
pending APDs])), including the West Mamm, Cache Creek, and Hells Gulch Il MDPs.

Should an operator reject the new leasing terms, the lease would be cancelled. If the lease is
committed to a federal unit, units would remain intact if they include leases not affected by this
decision, but the cancelled leases would become unleased federal minerals (operator prohibited
from development) and subject to removal the unit area by unit contraction. Cancellation of
leases dedicated to units would affect participating areas and would lead to revisions of working
interests for unit participants. Lease cancellation would likely result in the denial of the pending
unit requests for Wolf Springs and Lake Ridge. Lease rejection would result in changes to
existing units including Willow Creek, Orchard, Place Mesa, and Middleton Creek.

Stipulation Coverage

Stipulations are generally implemented to protect other resources from potential impacts that gas
development may have on other resources.

Impacts from Projected Future Oil and Gas Development

The implementation of stipulations for the protection of other resources would have the effect of limiting
the recovery of natural gas resources. Under Alternative 4, this limitation on future gas development
would be greater because all or part of 25 existing leases would be cancelled. Where a portion of the
lease would be designated as closed to leasing, the lease boundaries would be contracted to the
remaining area outside of the boundaries identified as closed to future leasing in the WRNF 2015 Final
ROD (USFS 2015f). In some cases, where the lease area would be reduced to a few acres, it may not
be feasible for the lessee to keep the lease. However, that decision would be left up to each lessee if this
alternative were selected.

Paleontological Resources

Stipulation Coverage

Similar to Alternative 3, the CSU stipulation for paleontological resources for Alternative 4 in Zones 1, 2,
and 4 effectively covers the lease areas, as shown on Table 4.3-5. In Zone 3, 95 percent of the PYFC 3
area and 64 percent of the PYFC 5 area would be located in the leases to be cancelled because they
would be designated as closed to leasing. While this would reduce the extent of NSO and CSU
stipulations, this designation would not allow any future oil and gas development, and therefore would
provide greater protection from disturbance for important fossil formations.

Impacts from Projected Future Oil and Gas Development

Impacts to paleontological resources cannot be quantified because without site-specific surveys, it
cannot be predicted exactly where valuable resources would be other than through the PFYC ratings.
Impacts would be reduced by use of the management options provided by the PFYC system and
implementation of site-specific environmental reviews at the APD stage that would occur before permits
are issued and any ground-disturbing activities commence.

4.3.4.5 Alternative 5

Geological Hazards

Under Alternative 5, all leases would be cancelled, but reclamation would be conducted in compliance
with Forest Service policy and guidance in a manner that would not increase the hazards on steep and
unstable slopes or leave conditions that would lead to long-term instability or hazard.
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Mineral Resources

As of February 2015, active producing wells on the subject leases had cumulatively produced
approximately 27.6 Bcf of gas, and 1.2 million barrels of water (COGCC 2015c). The current 75 active
gas wells have an estimated ultimate recovery of 1.2 Bcf of gas per well. Cancellation of the leases and
plugging of the wells would result in a resource loss of an estimated 45 Bcf of gas. In that event, no taxes
or royalties would accrue to federal and state agencies and also losses jobs involved with the production
of the wells. Economic impacts are described in detail in Section 4.17.

Lease cancellations would likely require leaseholders to change or cancel long-range
development plans in the area and also may affect nearby wells and leases in terms of a reduced
ability to share roads and other infrastructure or a reduction of potential economies of scale. The
lease cancellations would negate prior or pending NEPA analysis for site-specific development,
including the West Mamm, Cache Creek, and Hells Gulch Il MDPs. Lease cancellations also
would result in the denial of some pending unit requests (Wolf Springs, Lake Ridge), and
changes to existing units including Orchard, Place Mesa, and Middleton Creek. Units would
remain intact if they include leases not affected by this decision, but the cancelled leases would
become unleased federal minerals (operator prohibited from development) and subject to
removal from the unit area by unit contraction. Cancellation of leases dedicated to units would
affect participating areas and would lead to revision of working interests for unit participants.
The Willow Creek Unit would be terminated, since it solely contains leases currently under
review in the Previously Issued Oil and Gas Leases in the WRNF Final EIS.

Paleontological Resources

Under Alternative 5, all leases would be cancelled, but reclamation and ground-disturbing activities
would take place over the short term. Although much of the reclamation activities would take place on
previously disturbed ground, there is always the possibility for activities to infringe on undisturbed areas.
Therefore, protection measures for fossil resources would be necessary until reclamation activities are
complete.

4.3.4.6 Preferred Alternative

Geologic Hazards

Stipulation Coverage

Table 4.3-6 shows the geological hazard coverage in terms of the percent of the total acres in
each zone. In Zone 3, approximately 77 percent of the zone would be closed to leasing, so no
development would occur in this area and no stipulations would be required to limit surface
disturbance on steep slopes and areas with geologic hazards.

Table 4.3-6 Geological Hazard Stipulation Coverage for the Preferred Alternative

Zonel Zone 2 Zone 3 Zone 4
Percent of Zone Covered by NSO stipulations 57 21 Less than 1 Less than 1
Percent of Zone Covered by CSU stipulations 0 61 Less than 1 100

Impacts from Projected Future Oil and Gas Development

The CSU and NSO stipulations for slopes and geological hazards provide only a limited degree of
coverage to unstable areas or restriction of natural gas development to lower risk areas.
Stipulations for other resources may provide additional reduction of adverse impacts from
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geological hazards, assuming the hazards are present in areas that overlap those other
stipulations.

Mineral Resources

Under the Preferred Alternative, an estimated total of 540 Bcf of gas would be produced, a
reduction of 81 Bcf in the estimated amount of natural gas that could be recovered if there were
no constraints and activities were conducted under SLTs, as projected in the RFDS.

Impacts from changes to leasing stipulations on operators and leaseholds would be similar to
those discussed under Alternative 4. The proposed lease cancellations in Zone 3 could result in
partial leaseholds, which would change long-term planning and the economics of development
on the leasehold, as operators may need to develop alternative plans for roads or pipeline
networks. There are no known prior authorizations on leases proposed for cancellation but the
BLM would deny any pending APDs, which may require a fee refund for unprocessed APDs.
Lease cancellations and additional stipulations also may affect nearby wells and leases in terms
of areduced ability to share roads and other infrastructure or a reduction of potential economies
of scale.

Stipulation changes in Zones 2 and 3 may require some operators to revisit prior or pending
NEPA analysis for site-specific development. For the West Mamm and Cache Creek MDPs, the
leases affected by this decision would have no change from current lease stipulations. In the
Hell's Gulch MDP, new stipulations would apply on COC 066723 (on which roads and pipelines
development is proposed), but COC 066918 (on which wells and pad development is proposed)
would have no change required.

Should an operator reject the new leasing terms, the lease would be cancelled. As discussed
under Alternatives 3 and 4, if the lease is committed to a federal unit, units would remain intact if
they include leases not affected by this decision, but the cancelled leases would become
unleased federal minerals (operator prohibited from development) and subject to removal from
unit area by unit contraction. Removal of leases dedicated to units would affect participating
areas and would lead to revision of working interests for unit participants.

Paleontological Resources

Stipulation Coverage

For those leases that would have Alternative 2 stipulations applied to them, there would be no
stipulations specifically for paleontological resources. As discussed under Alternative 2,
implementation of other stipulations could provide coverage of important paleontological
resources. However, the PFYC ranking itself would provide some measure of protection in all
areas because the ranking indicates the level of management that is required to protect the
resource (USFS 1999) in compliance with Forest Service management plans. Table 4.3-7 shows
the extent of the paleontological resources stipulation coverage under the Preferred Alternative.

Table 4.3-7 CSU Paleontological Resources Stipulation Coverage for the Preferred
Alternative

Zone 1l Zone 2 Zone 3 Zone 4
Percent of Zone Covered by Stipulation 0 23 0 100

For leases where Alternative 4 stipulations would be applied (Zones 2 and 3), there are
stipulations for the protection of paleontological resources, but only cover 23 percent of Zone 2.
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The cancellation of leases in Zone 3 would provide a degree of protection to paleontological
resources, but the cessation of oil and gas exploration and development may have the effect that
high-value fossil resources would remain undiscovered since ground disturbance is a common
mechanism for the discovery of paleontological resources. The Preferred Alternative would
provide for the most protection of paleontological resources because of the cancellation of the
approximately 33,000 acres of leases.

Impacts from Projected Future Oil and Gas Development

Impacts to paleontological resources cannot be quantified because without site-specific surveys,
it cannot be predicted exactly where valuable resources would be other than through the PFYC
ratings. Impacts would be reduced by use of the management options provided by the PFYC
system and implementation of site-specific environmental reviews at the APD stage that would
occur before permits are issued and any ground-disturbing activities commence.

4347 Impact Summary

Geologic Hazards

Alternatives 1 and 2 provide similar coverage of areas with steep slopes by stipulations that would
minimize geological hazards, with slightly more coverage under Alternative 2 due to some additional
acreage of NSO and CSU stipulations. Under Alternatives 3 and 4, coverage of areas with geological
hazards would be similar, with more coverage in the Zone 3 leases that would be close under
Alternative 4.

Mineral Resources

Table 4.3-8 displays the effect of stipulations on gas production. The gas production in the
unconstrained category is that production that would be estimated to occur if gas drilling and production
took place under SLTs, as projected by the unconstrained RFDS. Alternatives 1 and 2 would result in a
reduction of 28 Bcf of gas production compared to the RFDS, and Alternatives 3 and 4 would reduce
production to 590 and 550 Bcf of gas, respectively, a reduction of 31 and 71 Bcf compared to the
unconstrained RFDS. The Preferred Alternative would have a reduction of 81 Bcf.

Table 4.3-8 Gas Production by Alternative (all zones)

RFDS Alternatives Preferred
(Unconstrained) land?2 Alternative 3 | Alternative 4 | Alternative 5 | Alternative
621 Bcf 593 Bcf 590 Bcf 550 Bcf 0 Bcf 540 Bcf

The variation of gas production between the alternatives is the summation of effects that
potentially may occur with the implementation of new lease terms and cancellation of leases.
Changes in lease stipulations and lease cancellations would have varying effects on oil and gas
operations and ultimately impacts to access to the resources and revenues. Alternatives 1 and 2
would have minor or no changes in the current management that would restrict development.
The stipulations and restrictions proposed under Alternatives 3 and 4 would have a range of
effects from increasing the costs of development and production to the loss of investment and
ultimate revenue. The potential for this to occur would be reduced under the Preferred
Alternative, which would retain existing stipulations on producing or committed leases.
Alternative would have the greatest impact, by cancelling all 65 leases.
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Paleontological Resources

The reliance on the PFYC system management objectives and stipulations of other resources under
Alternatives 1 and 2 would not provide as great a degree of coverage as the CSU stipulation for
paleontological resources under Alternatives 3 and 4. There would be no stipulations for the protection of
fossil resources for Alternative 5 other than the Forest Service management guidance under the PFYC
system. Based on the amount of lease acreage that would be cancelled, the Preferred Alternative
would provide the most protection to paleontological resources.

435 Cumulative Impacts

4351 Cumulative Impacts Analysis Area

The CIAA for geology, minerals, and paleontological resources is the 65 existing leases.

4.3.5.2 Past, Present and Reasonably Foreseeable Future Actions

The past and present actions described in Section 4.1, in particular those involved in surface-disturbing
activities and fluid mineral development, have contributed to the current conditions described in
Section 3.3. There are 454 acres of identified surface disturbance within the CIAA (see Section 4.1 and
Appendix B.

There are no additional oil and gas developments or other surface disturbing RFFAs proposed within the
CIAA. There are approximately 6,000 acres of proposed vegetation and hazardous fuels reduction
treatments within the CIAA. This is 7 percent of the CIAA.

4353 Contribution of the Alternatives to Cumulative Impacts

Geologic Hazards

The incremental effects for all alternatives, when added to past and present actions and RFFAs
are difficult to quantify because of varying site conditions and unknown construction locations.
However, given implementation of stipulations that would ensure appropriate design or avoidance of
unstable areas in compliance with Forest Service guidance, geologic hazards are not expected to
contribute to cumulative impacts in the CIAA area.

Mineral Resources

In the unconstrained production case, the amount of estimated gas production represents a small, but
not unimportant increment of the total mean undiscovered oil and gas resource of 21 trillion cubic feet of
gas in the Piceance Basin. Since 1999, Mamm Creek alone has produced about 1.4 trillion cubic feet of
gas (COGCC 2015c). Given that context, the production differential between 0.08 trillion cubic feet of gas
(the difference between the unconstrained RFD and the Preferred Alternative), does not represent an
unreasonable reduction in the overall resource base, but could represent a tangible loss in terms of
revenue in production royalties, property taxes and jobs. If all leases were cancelled as in Alternative 5, it
could represent an adverse impact in terms of lost revenue, especially for a smaller well operator.

Paleontological Resources

Cumulative impacts to paleontological resources would result from surface disturbance related to
industrial developments (mainly oil and gas) including unauthorized collection, and natural or accelerated
erosion processes in the CIAA. With the implementation of the appropriate stipulations, the projected oil
and gas development resulting from leasing, when added to past and present actions and RFFAs, would
not be expected to significantly contribute to adverse cumulative impacts to paleontological resources in
the CIAA. There is little difference to paleontological resources between the cumulative impacts of the
six alternatives.

Final EIS 4.3-18



EIS for Previously Issued Oil and Gas

Leases in the White River National Forest Section 4.4 — Soils
4.4 Soils
44.1 Analysis Assumptions and Approach to Analysis

4411 Analysis Area

The analysis area for soil resources and the CIAA consists of the 65 leases within the 4 zones.

44.1.2 Scoping Issues

During the public scoping process, the following issues and concerns for soils were identified. While
many of the issues are addressed in general terms, the high-level analysis in this EIS without knowledge
of site-specific proposals for oil and gas development, does not allow for analyzing these issues in detail.
Many of these issues would be addressed at the site-specific APD stage of permitting when additional
NEPA analysis would be required.

e Surface disturbance on erodible soils could result in increased sedimentation that may degrade
water quality.

e Development could exacerbate unstable soil conditions in the Thompson Creek drainage area
due to the soft sedimentary rocks and erodible Cretaceous shales.

e Development has already destabilized slopes and altered channels which contribute to
excessive sedimentation threatening aquatic species.

e Dust storms have increased in frequency and strength associated with development by the oil
and gas industry in Colorado and Utah.

e Surface disturbance results in dust deposition on the snow.

44.1.3 Assumptions
Analysis was based on the following assumptions:
e Any surface disturbance has the potential to degrade soil quality and productivity because it

disrupts nutrient cycling, can affect soil permeability, and exposes the bare soil to the erosive
forces of wind and water until revegetation or other ground cover is established.

e Bare soil (without vegetation or other surface cover) with a surface layer that has been altered
from its natural condition is more susceptible to accelerated wind and water erosion than
undisturbed soil. Erosion from disturbed areas would be minimal once vegetation is
reestablished. Successful establishment of vegetation generally takes a minimum of 3 to
5 years, depending on soil and precipitation, and requires monitoring during this time.

44.1.4 Impact Indicators Used for Analysis

Soil resource impact indicators are listed below:

e Acres of initial surface disturbance and long-term disturbance by alternative and by zone;

e Acres of soils covered/not covered by NSO and CSU stipulations by alternative and by zone;
and

e Acres of erodible soils covered/not covered by NSO and CSU stipulations, by alternative and by
zone.

The risk of impacts to aquatic species related to sedimentation is discussed in Section 4.8, Aquatic
Resources. Fugitive dust emissions are assessed in Section 4.2, Air Quality.
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442 Stipulations Providing Coverage to Soils

Leased lands with NSO stipulations preclude infrastructure for oil and gas production such as well pads,
buildings, tanks, and drilling equipment. NSO stipulations result in no ground disturbance for oil and gas
activities within that lease. Soil resource-related NSO stipulations occur on steep slopes (greater than
50 to 60 percent), areas with severe landscape stability hazards, and areas of high geologic hazard
within the GMUGNF.

CSU stipulations are designed to help minimize impacts to resources by increasing the flexibility to place
the oil and gas associated facilities in locations that would have less impact. Soil resource-related CSU
stipulations include areas of highly erodible soils, slopes of 40 to 60 percent within the GMUGNF, slopes
of 30 to 50 percent within the WRNF, areas with moderately high landscape stability hazards, and areas
with moderate geologic hazards within the GMUGNF.

Table 4.4-1 identifies the NSO and CSU stipulations under Alternatives 1 through 4 that would minimize
potential adverse impacts of oil and gas development on soil resources. A full description of these
stipulations is included in Appendix A of the 2014 WRNF Final EIS for Oil and Gas Leasing

(USFS 2014a). Alternative 5 would cancel all leases and result in plugging, abandoning, and reclaiming
disturbed areas; therefore, no stipulations would be applied under this alternative.

Table 4.4-1 NSO and CSU Stipulations That Minimize Impacts to Soil Resources

Preferred
Stipulation Alts 1 and 2* Alts 3 and 4' Alternative®

NSO

Slopes Greater than 60% X X
Slopes over 50% X X
Severe or High Landscape Stability Hazards X X
Slopes Greater than 60%—GMUGNF? X X X
High Geologic Hazard—GMUGNF? X X X
CSuU

Slopes 40 to 60%—GMUGNF? X X X
Slopes 30 to 50% X X
Highly Erodible Soils X X
Moderate Geologic Hazard—GMUGNF? X X X
Moderately High Landscape Stability X X
Hazards

! Alternatives 1 and 2 have the same stipulations related to soils. Alternatives 3 and 4 have the same stipulations, but

Alternative 4 would cancel all or part of 25 leases. Alternative 5 would cancel all leases and is therefore not included in this
table.

The lease area includes a small portion of the GMUGNF, on which GMUGNF-specific stipulations would apply. These
stipulations cover about 1 percent of the analysis area. No changes to these stipulations are being considered in the
Proposed Action and alternatives; therefore, they are not reported in the subsequent tables (but are noted in table footnotes).

There are other NSO and CSU stipulations that are not designed to specifically protect soil resources but
might minimize adverse impacts to soils if they were implemented. However, these stipulations are not
designed for protection of soils and may not be implemented if, for instance, the resource does not exist
within the boundaries of a lease based on field surveys. An operator can get an exception, maodification,
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or waiver if the conditions on the ground, determined through subsequent environmental analysis,
demonstrate that the reason for establishment of a stipulation no longer is pertinent.

443 Impacts Common to All Alternatives

Reasonably foreseeable development of oil and gas leases would result in surface disturbance to soil
resources outside of the areas with NSO stipulations. NSO and CSU stipulations would help to minimize
impacts to soils in steep and hazardous terrain that are susceptible to water erosion. However, soils with
other limitations such as wind erodible, droughty, compaction prone, or soils with chemical constraints
that may limit reclamation success (e.g., very low or high pH, soils that are saline or sodic, and soils high
in heavy metals) may be disturbed by development, unless covered by other stipulations.

There would be adverse impacts to the existing quality of native soils from surface disturbance resulting
from oil and gas development. Topsoil excavation, transport, storage, and redistribution would modify
existing soil structure, generating changes to soils such as aeration and permeability that are likely to
adversely affect soil productivity. The mixing of textural zones may create adverse chemical and physical
impacts to soil quality and the existing microbial populations would likely decrease during stockpiling and
storage. Due to these probable effects, the initial soil quality of reconstructed seedbeds and root zones
would be less than that of the existing soil resources.

Impacts to soil resources during construction and operation activities may include:

e Soil compaction from construction equipment and operations traffic;

o Accelerated runoff and erosion due to an increase in bulk density and loss of vegetative cover;

¢ Anincrease in erosion and sedimentation while soils are unstable;

e Possible mixing of topsoil and subsoil from construction of roads and pads;

e Alterations of soil structure; and

e Changes to long-term soil productivity and soil quality from soil mixing and from long-term
conversion of productive soils to well pads and roads resulting in a decline in nutrient cycling.

Impacts to soil resources during reclamation activities may include:

e Possible soil mixing during decompaction of soils and when topsoil piles are redistributed;
e Anincrease in runoff and erosion while soils are bare;

e Anincrease in wind erosion while soils are unstable;

e Alterations of soil structure as soils are redistributed; and

e Changes to soil quality, as soils are redistributed.

Impacts Identified in the WRNF Final EIS

Soil resources would be protected from impacts resulting from oil and gas activities where there are NSO
stipulations, with protection to a lesser degree through applied CSU stipulations (USFS 2014a,

p. 163 - 164). There would be no direct impacts to soil resources resulting from making lands available
for oil and gas leasing. Any potential future impacts would be indirect effects resulting from the lands
being leased, especially where erodible soils are disturbed (USFS 2014a, p. 165 —167).

4.4.4 Impacts by Alternative

Table 4.4-2 provides a summary of the stipulations that would serve to protect soils susceptible to water
erosion under Alternatives 1 through 4. This information is referenced in the following sections.
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Alternative 5 would cancel all leases and result in plugging, abandoning, and reclaiming disturbed areas;
therefore no stipulations would be applied to this alternative.

4441

Stipulation Coverage

Alternative 1 (No Action Alternative)

The impacts to soil resources that generally would be anticipated are described in Section 4.4.3. Under
Alternative 1, one NSO stipulation within the WRNF is designated specifically to protect soil resources by
avoiding surface disturbance on slopes over 60 percent. NSO stipulations designated for other surface
resources also would serve to minimize impacts to soils if they are implemented without exception,
waiver, or modification. Table 4.4-2 discloses the percentage of soils covered by resource-specific NSO
and CSU stipulations. The percentage of all soils covered by NSO stipulations is listed in the last column

of Table 4.4-2. With consideration of all NSOs, 100 percent of the soils in Zone 1, 39 percent of soils in
Zone 2, 8 percent of soils in Zone 3, and 3 percent of soils in Zone 4 would be precluded from surface

disturbance.

Table 4.4-3 presents a summary of the acreages of water erodible soils covered by NSO and CSU
stipulations. The NSO stipulation for slopes greater than 60 percent would cover approximately

99 percent of the water erodible soils in Zone 1, 34 percent of water erodible soils in Zone 2, 2 percent of
water erodible soils in Zone 3, and 1 percent of water erodible soils in Zone 4 (Table 4.4-3). Additionally
CSuU stipulations for 40 to 60 percent slopes and moderate geologic hazards would be applied to
approximately 1 percent of water erodible soils in Zone 2. In Zone 3, the CSU stipulation designed to
cover areas of moderate geologic hazard in the GMUGNF would minimize impacts to less than 1 percent
of water erodible soils. As shown in the last column of Tables 4.4-2 and 4.4-3, more soils would be
covered by other NSO stipulations in Zones 1, 2, and 3 than only those stipulations specific to soils.

Table 4.4-2 All Soils Covered by Stipulations under Alternative 1
Total Area Slopes Greater than 60% All NSOs
Zone (Acres) (% of Zone)1 (% of Zone)
1 10,114 57 100
2 24,938 34 39
3 42,767 6 8
4 2,562 3 3

Note: GMUGNF NSO stipulations for Slopes >60% and High Geologic Hazards cover less than 1 percent of the leases in
Zone 2. GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic
Hazard cover less than 1 percent of the leases in Zones 2 and 4. No changes to these stipulations are being considered in
the Proposed Action and alternatives.

Table 4.4-3 Water Erodible Soils Covered by Stipulations under Alternative 1
Water Erodible Soils Slopes Greater than 60% All NSOs
Zone (acres and % of Zone) (% of Water Erodible Soils)1 (% of Water Erodible Soils)
1 1,311 (13%) 99 100
2 7,309 (29%) 34 40
3 12,565 (29%) 2 3
4 1,176 (46%) 1 1

Note: GMUGNF NSO stipulations for slopes >60% and High Geologic Hazard GMUGNF cover no water erodible soils.
GMUGNF CSU stipulations for 40 to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic Hazards
cover up to 1 percent of water erodible soils in Zones 2 and 4. No changes to these stipulations are being considered in
the Proposed Action and alternatives.
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Section 4.4 — Soils

As shown in Tables 2-89 and 2-10, an estimated 893 acres of initial surface disturbance resulting from
development of 416 gas wells on 60 pads would affect soils. While NSO stipulations would minimize
adverse impacts in some areas of water erodible soils, there would be the potential for impacts to these
soils where surface disturbance is allowed either off-lease or per waiver, exception, or modification.
Surface disturbance would be completely precluded in water erodible soils in Zone 1. There is potential
for oil and gas development to occur on 60 percent of water erodible soils in Zone 2, and 97 percent of
water erodible soils in Zones 3, and 99 percent of water erodible soils in Zone 4. Development of the
RFDS would result in initial surface disturbance of approximately 684, 111, and 21 acres within Zones 2,

3, and 4, respectively.

Where water erodible soils are disturbed, it would be important to ensure that vegetation or other
stabilization is established quickly to minimize accelerated erosion and offsite sedimentation.

4442

Stipulation Coverage

Alternative 2

Under Alternative 2, the level of coverage to minimize adverse effects on soil resources would be similar
to Alternative 1 except Alternative 2 would add stipulations to 8 leases. This would add slightly more
stipulation coverage to soils in Zone 3, as shown in Table 4.4-4 and Table 4.4-5.

Table 4.4-4 All Soils Covered by Stipulations under Alternative 2
Total Area Slopes Greater than 60%: All NSOs
Zone (acres) WRNF (% of Zone)l (% of Zone)
1 10,114 57 100
2 24,938 34 39
3 42,767 7 9
4 2,562 3 3

Note: GMUGNF NSO stipulations for Slopes >60% and High Geologic Hazards cover less than 1 percent of the leases in
Zone 2. GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate
Geologic Hazard cover less than 1 percent of the leases in Zones 2 and 4. No changes to these stipulations are being

considered in the Proposed Action and alternatives.

Table 4.4-5 Water Erodible Soils Covered by Stipulations under Alternative 2
All NSOs
Water Erodible Soils Slopes Greater than 60% (% of Water Erodible
Zone (acres & % of Zone) (% of Water Erodible Soils)1 Soils)
1 1,311 (13) 99 100
2 7,309 (29) 34 40
3 12,565 (29) 4 4
4 1,176 (46) 1 1

Note: GMUGNF NSO stipulations for slopes >60% and High Geologic Hazard GMUGNF cover no water erodible soils.
GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic
Hazards cover up to 1 percent of water erodible soils in Zones 2 and 4. No changes to these stipulations are being

considered in the Proposed Action and alternatives.
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Impacts from Projected Future Oil and Gas Development

Projected future oil and gas development would be similar to that described under Alternative 1, with the
same amount of short-term and long-term surface disturbance. Due to some increased acreage of NSO
stipulations (see Table 4.4-4), there would be a slight increase in the coverage of water erodible soils
due to the small increase in limitations on surface disturbance from NSO stipulations, resulting in slightly
fewer potential adverse impacts to water erodible soils.

4443 Alternative 3

Stipulation Coverage

The impacts to soil resources that generally would be anticipated are described in Section 4.4.3. Under
Alternative 3, NSO stipulations designated to minimize impacts to soil resources include those that limit
surface disturbance on slopes greater than 50 to 60 percent and locations with severe or high landscape
stability hazards. Table 4.4-6 discloses the percentage of soils covered by resource-specific NSO and
CSU stipulations. The percentage of soils covered by NSO stipulations is listed in the last column of
Table 4.4-6. With consideration of all NSOs, 100 percent of the soils in Zone 1, 87 percent of soils in
Zone 2, 86 percent of soils in Zone 3, and 92 percent of soils in Zone 4 would be precluded from surface
disturbance.

Table 4.4-6 All Soils Covered by Stipulations under Alternative 3

Resource-specific NSO Resource-specific CSU Stipulations

Stipulations (% of Zone) (% of Zone)

Severe or Moderately High

Total Area High Landscape | Slope Greater Landscape Highly Slopes All NSOs

Zone (acres) Stability Hazards than 50% Stability Hazards | Erodible Soils 30to 50 % (% of Zone)
1 10,114 23 22 1 18 29 100
2 24,938 7 7 3 72 34 87
3 42,767 2 2 <1 57 20 86
4 2,562 1 2 <1 46 6 92

Note: GMUGNF NSO stipulations for Slopes >60% and High Geologic Hazards cover less than 1 percent of the leases in Zone 2.
GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic Hazard
cover less than 1 percent of the leases in Zones 2 and 4. No changes to these stipulations are being considered in the
Proposed Action and alternatives.

The resource-specific NSO stipulations would cover approximately 2 percent of water erodible soils in
Zone 1, 6 percent in Zone 2, 1 percent in Zone 3, and 1 percent in Zone 4. The CSU stipulations within
the analysis area that are specific to soils include those on 30 to 50 percent slopes, highly erodible soils,
areas with moderately high landscape stability hazards within the WRNF, locations with moderate
geologic hazards within the GMUGNF, and 40 to 60 percent slopes within the GMUGNF. The resource-
specific CSU stipulations would minimize surface disturbance within each of the zones, but may overlap
in some locations.

NSO stipulations developed for other surface resources also would serve to minimize adverse impacts
on soils (including erodible sails) if they are implemented without exception, waiver, or modification. As
shown in the last column of the summary tables (Tables 4.4-6 and 4.4-7), more water erodible soils
would be covered by other NSO stipulations in all zones than would be covered by soils-specific NSO
stipulations. It is anticipated that there would be more development from locations off the leases due to
the greater extent of NSOs under this alternative, compared to Alternatives 1 and 2. This would result in
off-lease surface disturbance should the leases be developed, but the off-lease impacts to soils would be
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evaluated at the APD stage of permitting when site-specific locations are known and evaluations are
completed.

Table 4.4-7 Water Erodible Soils Covered by Stipulations under Alternative 3

Resource-specific NSO

Stipulations Resource-specific CSU Stipulations
(% of Water Erodible Soils) (% of Water Erodible Soils)
Water Erodible Severe or High Slope Moderately High Highly All NSOs
Soils (acres Landscape Greater Landscape Erodible Slopes (% of Water

Zone | and % of Zone) | Stability Hazards than 50% Stability Hazards Soils 30to 50% | Erodible Soils)

1 1,311 (13%) 2 3 2 78 23 100
2 7,309 (29%) 6 6 3 79 40 80
3 12,565 (29%) 1 1 <1 79 13 85
4 1,176 (46%) 0 1 1 100 4 99

Note: GMUGNF NSO stipulations for slopes >60% and High Geologic Hazard GMUGNF cover no water erodible soils. GMUGNF
CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic Hazards cover up to 1
percent of water erodible soils in Zones 2 and 4. No changes to these stipulations are being considered in the Proposed
Action and alternatives.

Impacts from Projected Future Oil and Gas Development

As shown in Tables 2-9 and 2-10, an estimated 886 acres of initial surface disturbance resulting from
development of 413 gas wells on 59 pads would affect soils. While NSO stipulations would provide
coverage to some areas of water erodible soils, there would be the potential for alterations of these soils
where surface disturbance would be allowed. Surface disturbance would be completely precluded in
Zone 1. Based on the combination of NSO stipulations that are likely to minimize disturbance of water
erodible soils under Alternative 3, there is potential for oil and gas development to occur within water
erodible soils on 20 percent in Zone 2, and 15 percent in Zones 3, and 1 percent in Zone 4.
Development of the RFDS would result in initial surface disturbance of approximately 684, 104, and
21 acres within Zones 2, 3, and 4, respectively. Where water erodible soils are disturbed, it would be
important to ensure that vegetation or other stabilization is established quickly to minimize accelerated
erosion and offsite sedimentation.

Under Alternative 3, there would be more extensive coverage of erodible soils due to the larger acreage
of NSO stipulations that would completely eliminate surface disturbance within the analysis area, as well
as increased acreage of CSU stipulations that would require avoidance of erodible soils by surface
disturbing activities. Less erodible soils would be disturbed within the analysis area, compared to
Alternatives 1 and 2. However, due to the increase in NSO acreage under this alternative, it is likely that
more off-lease development would occur. Depending on the surface manager at the off-lease location,
there may be different constraints implemented for oil and gas development, but this would not be known
until site-specific APDs are submitted.

44.4.4 Alternative 4 (Proposed Action)

Stipulation Coverage

Under Alternative 4, the types and extent of projected surface disturbance and resulting impacts to soils
would be similar to that described for Alternative 3, except in Zone 3 (Table 4.4-8 and Table 4.4-9). In
Zone 3, all or part of 25 leases would be cancelled and much of the surrounding area would be closed to
future leasing. The lease cancellation and remaining area closed to leasing would eliminate the
possibility of surface disturbance within the analysis area and off-lease. Therefore, while there would be
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fewer acres of NSO stipulations in Zone 3, there would be greater limitations on oil and gas development
due to the cancellation of leases and the surrounding area that would be closed to leasing.

Table 4.4-8 All Soils Covered by Stipulations under Alternative 4
Resource-specific NSO Resource-specific CSU Stipulations
Stipulations (% of Zone) (% of Zone)
Severe or Moderately High
Total Area High Landscape | Slope Greater Landscape Highly Slopes All NSOs
Zone (acres) Stability Hazards than 50% Stability Hazards | Erodible Soils 30 to 50 % (% of Zone)
1 10,114 23 22 1 18 29 100
2 24,938 7 7 3 72 34 87
3 42,767 0 0 0 23 4 95
4 2,562 1 2 0 46 6 92

Note: GMUGNF NSO stipulations for Slopes >60% and High Geologic Hazards cover less than 1 percent of the leases in Zone 2.
GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic Hazard
cover less than 1 percent of the leases in Zones 2 and 4. No changes to these stipulations are being considered in the
Proposed Action and alternatives.

Table 4.4-9

Water Erodible Soils Covered by Stipulations under Alternative 4

Resource-specific NSO
Stipulations
(% of Water Erodible Soils)

Resource-specific CSU Stipulations
(% of Water Erodible Soils)

Water Erodible Severe or High Slope Moderately High Highly All NSOs
Soils (acres and Landscape Greater than Landscape Erodible Slopes (% of Water
Zone % of Zone) Stability Hazards 50% Stability Hazards Soils 30to 50% | Erodible Soils)
1 1,311 (13) 2 3 2 78 23 100
2 7,309 (29) 6 6 3 79 40 80
3 12,565 (29) <1 <1 0 40 4 87
4 1,176 (46) 0 1 1 100 4 99
Note: GMUGNF NSO stipulations for slopes >60% and High Geologic Hazard GMUGNF cover no water erodible soils. GMUGNF

CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic Hazards cover up to
1 percent of water erodible soils in Zones 2 and 4. No changes to these stipulations are being considered in the Proposed
Action and alternatives.

Impacts from Projected Future Oil and Gas Development

As shown in Tables 2-9 and 2-10, an estimated 821 acres of initial surface disturbance resulting from
development of 383 gas wells on 54 pads would affect soils. While NSO stipulations and the lease
cancellations would cover some areas of water erodible soils, there is the potential for alterations of
these soils where surface disturbance would be allowed either off-lease or per waiver, exception, or
modification. Based on the combination of NSO and CSU stipulations with the areas that would be
closed to leasing, there would be more coverage of erodible soils to minimize impacts both within the
analysis area and off-lease. The designation of areas that are closed to leasing would eliminate future oil
and gas development in Zone 3 within the leases to be cancelled and off those leases. The potential for
development within Zones 1, 2, and 4 would be the same as Alternative 2. In Zone 3, there is potential
for oil and gas development to occur on 3 percent of water erodible soils. Development of the RFDS

would result in initial surface disturbance of approximately 39 acres within Zone 3.

Final EIS
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4.4.45 Alternative 5

Stipulation Coverage

This alternative would not be subject to any stipulations because all the leases would be cancelled.

Impacts from Projected Future Oil and Gas Development

Under Alternative 5, all of the previously issued leases would be cancelled so there would be no
reasonably foreseeable oil and gas development. The impacts associated with Alternative 5 would
include any surface disturbance to soils resulting from plugging and abandoning the existing 75 wells,
the removal of all ancillary equipment, and decommissioning and reclaiming all disturbed areas. Most of
the areas to be disturbed have already been disturbed previously to construct the well pads and other
facilities. Over time, as areas achieve reclamation and revegetation success, the soil productivity would
increase compared to bare disturbed soils.

4.4.4.6 Preferred Alternative

Stipulation Coverage

The impacts to soil resources that generally would be anticipated are described in Section 4.4.3.
Under the Preferred Alternative, there are NSO stipulations within the WRNF designated
specifically to protect soil resources by avoiding surface disturbance on slopes over 50 to

60 percent, on highly erodible soils, and on locations with geologic or landscape stability
hazards. NSO stipulations designed to address other surface resources also would serve to
minimize impacts to soils if they are implemented without exception, waiver, or modification.
Table 4.4-10 discloses the percentage of soils covered by resource-specific NSO and CSU
stipulations. The percentage of soils covered by all NSO stipulations is listed in the last column
of Table 4.4-10, including 100 percent of the soils in Zone 1, 74 percent of soils in Zone 2, less
than 1 percent of soils in Zone 3 (excluding cancelled leases), and 92 percent of soils in Zone 4.

Table 4.4-11 presents a summary of the acreage of water erodible soils covered by NSO and CSU
stipulations and the percentage of water erodible soils in each zone that would be covered by all
NSO stipulations. The NSO stipulation for slopes greater than 50 to 60 percent would cover
approximately 99 percent of the water erodible soils in Zone 1, 11 percent of water erodible soils
in Zone 2, less than 1 percent of water erodible soils in Zone 3, and 1 percent of water erodible
soils in Zone 4 (Table 4.4-11). CSU stipulations for 30 to 50 percent slopes, highly erodible soils,
and moderately high landscape stability hazards would minimize impacts to water erodible soils.
The cancelled leases in Zone 3 would cover 73 percent of water erodible soils in Zone 3.

In Zone 3, 25 leases would be cancelled in full and much of the surrounding area would be
closed to future leasing. The lease cancellation and remaining area closed to leasing would
eliminate the possibility of surface disturbance within that part of the analysis area and off-lease.
Therefore, while there would be fewer acres of NSO stipulations in Zone 3, there would be greater
limitations on oil and gas development due to the cancellation of leases and the surrounding
area that would be closed to leasing.
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Table 4.4-10  All Soils Covered by Stipulations under Preferred Alternative
Resource-specific NSO Resource-specific CSU Stipulations
Stipulations (% of Zone) (% of Zone)
Severe or Moderately High
Total Area High Landscape | Slope Greater Landscape Highly Slopes All NSOs
Zone (acres) Stability Hazards than 50% Stability Hazards | Erodible Soils 30 to 50 % (% of Zone)
1 10,114 0 57 0 0 0 100
2 24,938 5 20 4 39 20 74
3* 42,767 0 <1 <1 0 0 <1
4 2,562 1 2 1 0 2 92

Note: GMUGNF NSO stipulations for Slopes >60% and High Geologic Hazards cover less than 1 percent of the leases in
Zone 2. GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate
Geologic Hazard cover less than 1 percent of the leases in Zones 2 and 4. No changes to these stipulations are
being considered in the Proposed Action and alternatives.

Table 4.4-11

* Does not include cancelled leases in percent of zone. Lease cancellation in Zone 3 would avoid development-
related surface disturbance of all soils in 77% of Zone 3.

Water Erodible Soils Covered by Stipulations under Preferred Alternative

Resource-specific NSO
Stipulations
(% of Water Erodible Soils)

Resource-specific CSU Stipulations
(% of Water Erodible Soils)

Water Erodible Severe or High Slope Moderately High Highly All NSOs
Soils (acres and Landscape Greater than Landscape Erodible Slopes (% of Water
Zone % of Zone) Stability Hazards 50% Stability Hazards Soils 30to 50% | Erodible Soils)
1 1,311 (13) 0 99 0 0 0 100
2 7,309 (29) 3 11 4 39 24 67
3* 12,565 (29) <1 <1 <1 0 0 <1
4 1,176 (46) <1 1 <1 46 4 99

Note: GMUGNF NSO stipulations for slopes >60% and High Geologic Hazard GMUGNF cover no water erodible soils.
GMUGNF CSU stipulations for 40% to 60% Slope, Moderate Geologic Hazards, and Areas of Moderate Geologic
Hazards cover up to 1 percent of water erodible soils in Zones 2 and 4. No changes to these stipulations are being

Final EIS

considered in the Proposed Action and alternatives.

* Does not include cancelled leases in percent of zone. Lease cancellation in Zone 3 would avoid development-
related surface disturbance of water erodible soils in 73% of Zone 3.
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4.4.4.7 Summary of Impacts

While the acreage of surface disturbance associated with projected oil and gas development would be
similar under Alternatives 1 through 4, Alternative 4 would have a lower risk of adverse impacts to soils
based on lease stipulations, maodifications, and cancellations. Under Alternative 4, there would be fewer
wells, well pads, and roads constructed and less off-lease development in Zone 3 due to the lease
cancellations. The Preferred Alternative would result in the least surface disturbance (other than
under Alternative 5) due to the cancellation of the leases and associated reduced number of
wells to be developed in Zone 3. Under the Preferred Alternative, there would be less coverage in
Zone 2 of water erodible soils and of all soils due to NSO stipulations than under Alternative 4.

The least amount of potential risks to soils would result from Alternative 5 because all leases would be
cancelled, most of the surface disturbance would occur on previously disturbed soils, and reclamation
and revegetation would be implemented for the entire analysis area.

445 Cumulative Impacts

4451 Cumulative Impacts Analysis Area

The CIAA for soils would be the area encompassed by the leases (80,381 acres).

4452 Past and Present Actions and Reasonably Foresee able Future Actions

Past and Present Actions

Past and present actions, as described in Section 4.1, have already impacted soil resources.
Approximately 454 acres (0.5 percent of the CIAA) of soils have been disturbed by known past and
present activities.

Past oil and gas activities have occurred within the CIAA. Although disturbance areas may be reclaimed
using soil removed from the site and stockpiled for later use, soil productivity may be lower than the
original natural soils after reclamation. The construction associated with past development of oil and gas
wells and associated infrastructure in the analyses area have contributed to cumulative impacts including
removal of vegetation, exposure of the soil, mixing of soil horizons, soil compaction, and loss of topsoil
productivity. These changes to soils could increase runoff and lead to accelerated erosion and
sedimentation. Older disturbances may not have been fully revegetated or reclaimed back to their
original state.

Other past and present actions, such as timber harvests, livestock grazing, vegetation treatments, and
land management decisions have impacted soil resources to varying degrees in the CIAA. Although it is
likely that some past actions were not subject to reclamation, most current activities would be subject to
reclamation, especially those regulated by federal, state, or local agencies.

Reasonably Foreseeable Future Actions

There are no RFFAs which would result in surface-disturbing activities within the soils CIAA.

As described in Section 4.1, other types of RFFAs that would occur within the CIAA include vegetation
treatments and hazardous fuels reduction. Loss of vegetation and soil disturbance associated with the
use of mechanical equipment could cause some short-term loss of soil functions, processes, and
productivity on approximately 6,000 acres. However, these treatments would help to reduce the risk of
wildfire within the CIAA, a major contributor to loss of soil function and processes.
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4453 Contribution of the Alternatives to Cumulative Impacts

Reasonably foreseeable development associated with the Proposed Action and alternatives would result
between 0 acres (Alternative 5) to 387 acres (Alternatives 1 and 2) of long-term surface disturbance.
This is between 0 and 46 percent of the total cumulative long-term surface disturbance within the CIAA.
With consideration of past/present actions, RFFAs, and alternatives, the total cumulative impact would
affect less than 1 percent of the CIAA. If selected, Alternative 5 would reclaim existing wells that have
resulted in some removal of vegetation, exposure of the soil, mixing of soil horizons, soil compaction,
and loss of topsoil productivity.
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4.5 Water Resources
45.1 Surface Water

4511 Analysis Assumptions and Approach to Analysis

Analysis Area

As described in detail in Section 3.5.2.1, the analysis area for surface water resources includes the
6"-level subwatersheds, otherwise known as the 12-digit Hydrologic Unit Codes (HUC-12) of the
watershed boundary dataset (Natural Resources Conservation Service et al. 2010), that encompass the
leases under consideration. The subwatersheds comprising the analysis area are displayed by the four
Lease Zones in Figures 3.5-1 and 3.5-2.

Scoping Issues

During the public scoping process, the following issues and concerns for surface water were identified.
While many of the issues are addressed in general terms, the high-level analysis in this EIS without
knowledge of site-specific proposals for oil and gas development, does not allow for analyzing these
issues in detail. Many of these issues would be addressed at the site-specific APD stage of permitting
when additional NEPA analysis would be required.

e Water quality impacts due to sedimentation and erosion caused by disturbed areas.

e Water quality impacts due to wastewater disposal, well pad and site runoff, potential spills, and
hydraulic fracturing contamination.

e Water use and sources and their associated potential impacts (aquifer drawdown, streamflow
reduction, adverse effects to aquatic life, wetlands, etc.).

e Interconnectivity of groundwater and surface water due to concerns with hydraulic fracturing.
Potential impacts from hydraulic fracturing are discussed in Section 4.5.2, Groundwater.

Assumptions

The analyses within this section were completed considering certain assumptions. A main assumption is
that operators would comply with all applicable laws and regulations, such as the Clean Water Act
(CWA), and CDPHE and COGCC rules and regulations. The analysis is based on the estimated surface
disturbance that would occur from the construction and maintenance of access roads, well pads,
pipelines, and other work areas necessary to develop the reasonably foreseeable development of oil and
gas leases projected for each alternative.

Impact Indicators Used for Analysis

The analysis of impacts to water resources considers impact indicators to allow for a quantified
comparison of alternatives. The impact indicators used include the following:

¢ Amount of resource covered by specific stipulations and general stipulation types required by
each alternative. Resource impact indicators quantified are listed below.

— Colorado Source Water Assessment and Protection (CSWAP) sensitivity zones; percentage
of coverage for CSWAP Zone 2 is the indicator reported as CSWAP areas because it
includes a buffer around wells and streams to encompass the dendritic stream channel
pattern up to the headwaters, but not the entire catchment area.

— COGCC Rule 317B water supply protection zones; percentage of coverage for Rule 317B
Zone 3 is the indicator reported because it includes a buffer around streams similar to
CSWAP Zone 2.
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— Local Source Water Protection Plans (SWPPs); the indicator reported is the percentage of
coverage for the geographic extent of the SWPP area.

— Outstanding Waters use classification; percentage of coverage for stream reaches with this
designation.

— Impaired Waters; percentage of coverage for stream reaches with this designation.

— Perennial rivers and streams; percentage of coverage for stream reaches with these flow
regimes.

— Highly erodible soils are discussed in Section 4.4, Soils.

— Wetlands are discussed in Section 4.6, Vegetation.

o Amount of surface disturbance expected under each alternative as described in Table 2-10.

o Amount of water use expected for well development from each RFD. Water depletions related to
impacts to fish species are discussed in Section 4.8, Aquatic Resources.

Methods of Analysis

The methods used to quantify the relationship between stipulations and the impact indicators relied upon
geospatial overlays and intersection of the areas that would be covered by stipulations and the
occurrence of the identified resources.

Impact indicators related to oil and gas development that could occur after additional approval(s) beyond
the issuance of leases are analyzed using qualitative methods. Potential impacts from surface
disturbance are characterized in a general sense. Potential water use has been contextualized related to
current water use in the region. Estimates for these parameters are compared between alternatives.

Occurrence of the water resources parameters is largely within the subwatersheds containing RFD
Zones 2 and 3; with less surface water resources occurring within Zones 1 and 4. The parameters that
differentiate Zones 1 and 4 include the CSWAP areas, RFD amounts of surface disturbance, and water
use expected for well development.

45.1.2 Stipulations Providing Coverage to Surface Water Resources

SLTs apply to all leased areas and allow for the surface managing agency to require adjustments to
proposed facility siting to protect resource values (e.g., increase the distance of facilities from water
resources up to 200 meters and potentially more if necessary to protect those resources). They also
allow for the agency’s ability to place COAs on operations. An example of a COA would be specification
of interim and final reclamation measures, which could promote initial revegetation, thus decreasing
erosion; and could encourage greater reclamation success, while decreasing the long-term erosion rates
of previously disturbed sites. Additionally, as discussed in Section 3.5.13, new surface operations within
the Rule 317B Internal Zone are prohibited without the issuance of a variance from the COGCC. There
are additional requirements for new operations within the Intermediate Zone and External Zone.

There could be three types of stipulations in the leases according to the EIS alternatives. These three
types, in order of descending protection offered, are NSO, CSU, and timing limitations (TLs). There also
are planning decisions that close areas to oil and gas leasing (CTL).

NSO stipulations do not allow for surface occupancy or use in specific areas. This type of stipulation
offers coverage to water resources that are found in the areas with NSO designation. NSO avoids
surface disturbance of the area, thus avoiding or minimizing impacts to waters from increases in
sediment or other runoff pollutants while also maintaining existing vegetative cover and soil infiltration
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rates. NSO coverage also avoids occupancy by wells, pipelines, vehicles, or other equipment, thus
negating the risk of releases of hazardous materials into waterways.

CSuU stipulations dictate special operational constraints, but do not prohibit all activities. Certain CSU
stipulations may provide coverage to water resources. This type of stipulation must be considered on a
case-by-case basis because the constraints outlined vary greatly (e.g., no net increase in road densities,
surveys for specific resources).

It is important to note that stipulations not related to water resources may provide coverage to water
resources, but that coverage is uncertain. These are considered through the “Unrelated NSO” stipulation
indicator. An example of the uncertainty might be an alternative with a NSO stipulation restricting
development in critical big game winter habitat, and a location with a stream that passes through an area
where existing GIS data indicated such habitat. This NSO stipulation would cover the stream as well as
existing habitat. However, an illustration of the uncertainty would be if the area of indicated habitat was
field surveyed and determined to not contain the characteristics of the habitat, and therefore did not
warrant coverage by the NSO stipulation; then the water resources would lose coverage as well.

Resource-specific Stipulation Coverage

Table 4.5-1 lists lease stipulations that are included in certain alternatives that offer specific coverage of
surface water resources.

Alternatives 1 and 2 have no stipulations specific to water resources. Stipulations designed to avoid or
minimize impacts to surface water also may avoid or minimize impacts to groundwater, depending on the
interconnections and the locations of the resources. Each of these stipulations is described in further
detail below.

Table 4.5-1 Lease Stipulations Offering Specific Coverage of Surface Water Resources

Stipulation Alternatives 1 and 2 Alternatives 3, 4, and

Preferred Alternative
NSO—Public Water Supply Source Areas X
NSO—Water Influence Zones X

Public water supply source areas are based on the Forest Service White River LRMP 2002 Revision
stipulation, which are bounded geographically by the CSWAP program assessment areas. The Forest
Service defined the NSO stipulation to cover areas within CSWAP zones 1 and 2 out to a distance of five
miles from the water intakes. The geographic extent of this stipulation was updated for this EIS based on
the Forest Service definition and the most recent CSWAP data, received from CDPHE in September
2015. The stipulation states that no surface occupancy or use is allowed within these areas.

Water influence zones are defined in the stipulation as areas within a minimum of 100 feet from each
side of a perennial or intermittent stream, lake, wetland, or naturally occurring pond. This minimum
distance may be wider where there is a well-developed floodplain. The stipulation states that no surface
occupancy or use is allowed within these areas. However, development of road and pipeline crossings in
the area of intermittent drainages is not subject to this stipulation.

45.1.3 Impacts Common to all Alternatives

Impacts to surface water from the leasing action alternatives would not occur from the approval of
leases, but would occur upon additional approval(s) that allowed for the physical development of the
leases. Although the types of impacts that would occur from oil and gas development are summarized
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below, the locations and timing of specific development is not known and cannot be predicted through
the leasing action. Therefore, this section discloses the potential risks that are posed to water resources
through the leasing action, and analyzes the levels of coverage provided by each alternative.

If the existing leases are maintained, and the lessees pursue additional approval(s) to develop the oil
and gas resources, the types of impacts expected from development would occur temporarily during
construction and to a much lesser extent during the operation phase of oil and gas production. Impacts
to water quality from historic oil and gas development in a similar setting in western Wyoming
has been documented by Girard (2015) and are summarized below.

Temporary impacts are generally expected from land disturbance during construction of access roads,
well pads, flowlines, and supporting facilities. Temporary impacts would be most likely to occur during
construction of stream crossings for access roads and flowlines, and at well pad locations nearest
streams. This construction would disturb the vegetation, soils, and mineral substrate; which in turn would
increase runoff rates during precipitation events and the spring snowmelt. By increasing the runoff and
removing vegetation (the roots of which hold the soil together, and the shoots and stems of which slow
the runoff), the disturbed areas would become more susceptible to erosion. Soil that is carried down
gradient by runoff due to upslope erosion is deposited in streams and may create sedimentation issues.
Requirements of project-specific permitting, including CDPHE-regulated construction
stormwater discharge permitting, will include development of Stormwater Management Plans
(SWMPs). Project-specific SWMPs include identification of applicable BMPs to control offsite
discharge of sediment during runoff events, such as water bars on roads, silt fencing, and
upland sediment swaddles.

Potential leaks or spills of petroleum products or other hazardous materials from construction and
operation equipment and vehicles might impact surface water if a spill were to reach a waterway or
wetland. Project-specific Spill Prevention, Control, and Countermeasure (SPCC) plans would be
developed and would identify measures and practices to avoid or minimize impacts to water
resources from potential leaks or spills.

Water consumed for well drilling, dust abatement, and other construction uses would increase water
demands, and might temporarily impact groundwater levels during water withdrawals or affect other
water users depending on the sources utilized. Any water use would be subject to the rules, regulations,
and processes of the Colorado Division of Water Resources.

Because the exact locations or amounts of disturbance from future development of leases are not
known, the amounts of coverage provided by stipulations are used as an indicator of the risk to the water
resources. Surface disturbance related to the development of these leases would have the potential of
occurring outside the lease areas if the mineral resources were accessed via directional drilling;
therefore the coverage provided outside the leases also are included. Additionally, the projected amount
of disturbance and water needed to develop the leases also is used as an indicator of the impacts to
water resources.

NSO stipulations that apply to areas near streams and areas of highly erodible soils would minimize
impacts of oil and gas development by requiring disturbance to be located in other areas. CSU and TL
stipulations may have beneficial effects for water resources, such as limiting increases in road densities
or limiting construction disturbance activities for other resource considerations that happen to coincide
with high-flow periods during snowmelt. For the purposes of this analysis, it is assumed that NSO and
CTL stipulations would provide coverage to the water resource parameters by limiting development in
sensitive areas and by creating vegetated buffers that would minimize impacts from surface-disturbing
activities and potential releases of hazardous materials.
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Impacts Identified in the WRNF Final EIS

The Forest Service Oil and Gas Leasing Final EIS included an analysis of watershed sensitivity to
anthropogenic influence (see USFS 2014a at p. 80). USFS (2014a) states that “The Cache Creek,
Garfield Creek, Mamm Creek, Outlet Roaring Fork River, and Rifle Creek (HUC-10) watersheds have
the highest aggregate sensitivity to potential future surface disturbance impacts (on the National Forest)
associated with oil and gas exploration and development.” (Parentheticals added for clarification.) These
watersheds drain directly into the Colorado River and correspond to portions of leases considered within
Zones 2 and 3 of this EIS. Other areas of Zone 3 also are reported to have a high susceptibility to
anthropogenic influences such as oil and gas development. The watersheds containing Zones 1 and 4
are reported to have moderate susceptibility to anthropogenic influences.

Because the Forest Service concluded that the watersheds most sensitive to anthropogenic influence
and the occurrence of surface water resource parameters are both found largely in Zones 2 and 3, the
impact indicators used in this analysis focus on those zones while still including relevant information
related to all zones.

Impact issues that were identified for surface water resources in the WRNF Final EIS include the
potential effects of future oil and gas development of chemical water quality degradation or
sedimentation in streams from ground disturbance during construction or leaks and spills of industrial
chemicals or drilling fluids (USFS 2014a, p. 76). The WRNF Final EIS also recognizes that future
development might alter the hydrology through decreases to available water due to use for well drilling
and development as well as increases or changes in runoff patterns and timing from reduced infiltration
rates of disturbed areas. These changes in flow regimes could impact existing erosion rates and
streambank stability in downstream channels (USFS 2014a, p. 77). Watersheds were analyzed for their
susceptibility to anthropogenic influences based on ecological drivers such as geology, geochemistry,
and hydroclimatic regime (USFS 2014a, p. 78). Watersheds were then grouped based on ecological
clusters, as determined by a statistical clustering algorithm to combine areas that have attributes
lending towards similar aquatic habitats, biological communities, sensitivities, and
vulnerabilities. Two of these clusters (Cluster M5R and Cluster M6R) fall largely within the water
resources analysis area evaluated in this EIS. “Overall, watersheds in the M6R cluster are considered to
have the highest sensitivity to potential ground-disturbing activities such as those associated with oil and
gas development” (USFS 20144, p. 81). The five HUC-10 watersheds identified above that contain
portions of the lease zones are included in the eight watersheds that make up Cluster M6R.

4514 Impacts by Alternative

Each alternative considered has differing amounts of resource coverage offered through lease
stipulations, as well as differing estimates of reasonably foreseeable development due to the stipulation
requirements. Table 4.5-2 summarizes the coverage offered to surface water resources by alternative.

Table 4.5-2 Percent of Surface Water Resources Indicators Covered by Stipulations under
Each Alternative
Alternative
Resource Coverage 1 2 3 4 5! Preferred

State CSWAP |NSO—Public Water Supply Source No No 7 45 No 49
Areas Areas Stipulation |Stipulation Stipulation

Unrelated NSO/CTL 23 23 88 93 100 79
COGCC Rule |NSO—Public Water Supply Source No No 89 89 No 0
317B Areas Areas Stipulation |Stipulation Stipulation

Unrelated NSO/CTL 0 0 92 92 100 0
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Table 4.5-2 Percent of Surface Water Resources Indicators Covered by Stipulations under
Each Alternative
Alternative
Resource Coverage 1 2 3 4 5! Preferred

Local SWPP |NSO—Public Water Supply Source No No 9 98 No 97
Areas’ Areas Stipulation |Stipulation Stipulation

Unrelated NSO/CTL 9 11 88 99 100 98
Outstanding NSO—Water Influence Zones No No 99 100 No 100
Waters Stipulation |Stipulation Stipulation

Unrelated NSO/CTL 11 11 99 100 100 100
Impaired and |NSO—Water Influence Zones No No 100 99 No 0
Monitored Stipulation |Stipulation Stipulation
Waters Unrelated NSO/CTL 52 52 100 | 100 100 52
Perennial NSO—Water Influence Zones No No 100 100 No 51
Streams Stipulation | Stipulation Stipulation

Unrelated NSO/CTL 23 23 100 100 100 57

Although Alternative 5 would cancel all leases and protect the resources in the long-term, there would be short-

term impacts associated with decommissioning existing oil and gas development in the cancelled lease areas.
See Alternative 5 narrative below for additional information.

SWPP and Oak Meadows Community SWPP in Zone 3.

CTL = closed to leasing.

Alternative 1 (No Action Alternative)

Local SWPP areas include the City of Rifle municipal water source in Zone 2, and the Town of Carbondale

This alternative would reaffirm the lease stipulations on the 65 leases as they were issued. Water
resources impact parameters are listed for Alternative 1 by Zone in Table 4.5-3.

Table 4.5-3

Alternative 1

Percent of Surface Water Resources Indicators Covered by Stipulations under

Alternative 1
Resource Coverage Total Zone1l Zone 2 Zone 3 Zone 4
State CSWAP Unrelated NSO/CTL 23 100 33 8 2
Areas
COGCC Rule 317B | Unrelated NSO/CTL 0 No 0 No No
Areas Resource Resource Resource
Local SWPP Unrelated NSO/CTL 9 No 42 9 No
Areas’ Resource Resource
Outstanding Waters | Unrelated NSO/CTL 11 No 0 12 No
Resource Resource
Impaired and Unrelated NSO/CTL 52 No 52 No No
Monitored Waters Resource Resource Resource
Perennial Streams Unrelated NSO/CTL 23 No 52 17 0
Resource

1

Meadows Community SWPP in Zone 3.

Final EIS

Local SWPP areas include the City of Rifle municipal water source in Zone 2, and the Town of Carbondale SWPP and Oak
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Stipulation Coverage

There would be no surface water resources-specific stipulations under this alternative, which describes
the existing leases and associated stipulations. The general NSO stipulations related to other resources
would cover up to 23 percent of the CSWAP areas, 9 percent of the local SWPP areas, 11 percent of
designated Outstanding Waters, 52 percent of impaired and monitored waters, and 23 percent of
perennial streams.

Unrelated NSO stipulations would cover nearly all the individual CSWAPS in Zone 1; 8 percent to nearly
40 percent of the individual CSWAPs within Zone 2; 8 percent to 17 percent of the individual CSWAPs in
Zone 3, and 2 percent of the CSWAP within Zone 4. None of the Rule 317B area in Zone 2 would be
covered by the unrelated NSO stipulations under this alternative. Approximately 42 percent of the Rifle
SWPP areas within Zone 2, and 9 percent of the Carbondale SWPP area in Zone 3 would be covered.
Designated Outstanding Waters in Zone 2 (Battlement Creek) would not be covered, and approximately
1.1 miles of designated Outstanding Waters in Zone 3 (out of 9.2 miles) would be covered on North
Thompson and Park creeks. Approximately 1.7 miles (out of a total 3.2 miles) of West and Middle Mamm
creeks, the impaired streams in Zone 2, would be covered by unrelated NSO stipulations. Perennial
streams that would be covered by unrelated NSO stipulations include Cache Creek, Cottonwood Creek,
Middle Mamm Creek, and portions of West Divide Creek in Zone 2; and Middle Thompson Creek,
Porcupine Creek, and portions of Freeman, North Thompson, and South Branch Middle Thompson
creeks in Zone 3.

The Forest Service also has established NSO stipulations outside the existing lease zones, to provide
coverage for NFS lands available for future leasing. Within those NFS lands that are included in the
analysis area, the NSO stipulations cover 34 percent of the CSWAP areas, 16 percent of Rule 317B
areas, and 71 percent of local SWPPs.

Impacts from Projected Future Oil and Gas Development

Initial surface disturbance of 893 acres would be expected to result from reasonably foreseeable future
oil and gas development, with the majority falling in Zone 2. Zone 3 would have the second-highest
amount of disturbance. Across all zones there is potential for portions of this disturbance to be off-
lease where there are restrictive on-lease stipulations.

Freshwater use under Alternative 1 is projected to be approximately 1,158 acre-feet from projected
future drilling and completion operations over a 20-year period. Assuming an even distribution of water
use over that period, the water required for well drilling and completion would be approximately 0.01
percent of the water currently allocated to “Industrial” use water rights in the region (see Section 3.5.1.3
for more information).

Alternative 2

This alternative would modify leases to address inconsistencies with the 1993 EIS and ROD. Stipulations
that were not attached to leases as issued but were identified in the 1993 EIS and ROD would be added
to the leases. Water resources impact parameters are listed for Alternative 2 by Zone in Table 4.5-4.

Stipulation Coverage

There would be no water resources-specific stipulations under this alternative. The unrelated NSO
stipulations related to other resources would cover up to 23 percent of the CSWAP areas and 11 percent
of local SWPP areas. The unrelated stipulations coverage for the other surface water resource
parameters would be the same as that described for Alternative 1. The additional coverage for CSWAP
areas and SWPP areas in Alternative 2 would be from the same coverage as under Alternative 1 but
with additional coverage for Zone 3. The Forest Service-established NSO stipulations outside the

Final EIS 4.5-7



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest

Section 4.5 — Water Resources

existing lease zones that provide coverage for NFS lands available for future leasing would be the same
as discussed in Alternative 1.

Table 4.5-4 Percent of Surface Water Resources Indicators Covered by Stipulations under
Alternative 2
Alternative 2
Resource Coverage Total Zone1l Zone 2 Zone 3 Zone 4
State CSWAP Unrelated NSO/CTL 23 100 33 9 2
Areas
COGCC Rule 317B | Unrelated NSO/CTL 0 No 0 No No
Areas Resource Resource Resource
Local SWPP Areas® | Unrelated NSO/CTL 11 No 42 10 No
Resource Resource
Outstanding Waters | Unrelated NSO/CTL 11 No 0 12 No
Resource Resource
Impaired and Unrelated NSO/CTL 52 No 52 No No
Monitored Waters Resource Resource Resource
Perennial Streams Unrelated NSO/CTL 23 No 52 17 0
Resource

! Local SWPP areas include the City of Rifle municipal water source in Zone 2, and the Town of Carbondale SWPP and Oak
Meadows Community SWPP in Zone 3.

Impacts from Projected Future Oil and Gas Development

The potential impacts to surface water resources from reasonably foreseeable future oil and gas

development would be the same as that described for Alternative 1.

Alternative 3

This alternative would modify the 65 leases to match the stipulations for future leasing identified in the
Proposed Action from the 2014 WRNF Final EIS. Water resources impact parameters are listed for
Alternative 3 by Zone in Table 4.5-5.

Table 4.5-5

Alternative 3

Percent of Surface Water Resources Indicators Covered by Stipulations under

Alternative 3

Resource Coverage Total Zone 1l Zone 2 Zone 3 Zone 4
State CSWAP NSO—Public Water 7 7 4 9 0
Areas Supply Source Areas
Unrelated NSO/CTL 88 100 85 88 89
COGCC Rule 317B | NSO—Public Water 89 No 89 No No
Areas Supply Source Areas Resource Resource | Resource
Unrelated NSO/CTL 92 92
Local SWPP Areas’ | NSO—Public Water 9 No 42 8 No
Supply Source Areas Resource Resource
Unrelated NSO/CTL 88 84 88
Final EIS 4.5-8
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Table 4.5-5 Percent of Surface Water Resources Indicators Covered by Stipulations under
Alternative 3
Alternative 3
Resource Coverage Total Zonel Zone 2 Zone 3 Zone 4
Outstanding Waters | NSO—Water Influence 99 No 100 929 No
Zones Resource Resource
Unrelated NSO/CTL 99 100 99
Impaired and NSO—Water Influence 100 No 100 No No
Monitored Waters Zones Resource Resource | Resource
Unrelated NSO/CTL 100 100
Perennial Streams NSO—Water Influence 100 No 100 100 100
Zones Resource
Unrelated NSO/CTL 100 100 100 100

! Local SWPP areas include the City of Rifle municipal water source in Zone 2, and the Town of Carbondale SWPP and Oak

Meadows Community SWPP in Zone 3.

Stipulation Coverage

There would be two surface water resources-specific stipulations under this alternative. The NSO
stipulation to limit surface disturbance in Public Water Supply Source Areas would cover approximately
7 percent of the CSWAP areas within the leases; complete coverage would not be achieved because the
stipulation would create NSO for areas within 5 miles upstream from the intakes, while the CSWAPs
extend to the headwaters along streams as discussed in Section 4.5.1.2. The Public Water Supply
Source Area NSO stipulation would cover approximately 8 percent or less of individual CSWAPS in
Zones 1 and 2. The stipulation would cover all of the Oak Meadows Subdivision, Brettleberg Condos, Ski
Sunlight, and Sunlight Inn and Restaurant CSWAPs, and 42 percent or less of the remaining CSWAPs
in Zone 3. None of the CSWAP found in Zone 4 would be covered. This stipulation would cover
approximately 89 percent of the COGCC Rule 317B areas in Zone 2. Local SWPPs would be covered at
approximately 42 percent (Rifle) in Zone 2 and 8 percent in Zone 3 (2 percent of Carbondale and

33 percent of Oak Meadows Subdivison). The NSO stipulations to limit disturbance of Water Influence
Zones would cover 99 percent of the designated Outstanding Waters in the analysis area, and

100 percent of the impaired and monitored waters, as well as perennial streams. The designated
Outstanding Waters that would not be covered consist of less than 0.1 mile of Battlement Creek in

Zone 2 and approximately 0.1 mile of a tributary to Thompson Creek.

If they are implemented, the combined unrelated NSO stipulations designed to avoid or minimize
impacts to other resources, along with the areas closed to leasing, would cover up to 88 percent of the
CSWAP areas, 92 percent of the Rule 317B areas, 88 percent of local SWPP areas, 99 percent of the
designated Outstanding Waters, and 100 percent of impaired and monitored waters, and perennial
streams. The Forest Service National Forest System (NFS) established NSO stipulations outside the
existing lease zones that provide coverage for NFS lands available for future leasing would be the same
as discussed in Alternative 1.

Impacts from Projected Future Oil and Gas Development

Initial disturbance of 886 acres would be expected from reasonably foreseeable oil and gas
development, with the majority falling in Zone 2. Zone 3 would have the second-highest amount of
disturbance due to development of the leases. Across all zones there is potential for portions of this
disturbance to be off-lease where there are restrictive on-lease stipulations.
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Freshwater use under Alternative 3 is projected to be approximately 1,152 acre-feet from projected
future drilling and completion operations over a 20-year period. Assuming an even distribution of water
use over that period, the water required for well drilling and completion would be approximately 0.01
percent of the water currently allocated to “Industrial” use water rights in the region (see Section 3.5.1.3
for more information).

Alternative 4 (Proposed Action)

This alternative would modify or cancel the 65 leases to match the stipulations and availability decisions
identified for future leasing in the 2015 WRNF ROD (USFS 2015f). Water resources impact parameters
are listed for Alternative 4 by Zone in Table 4.5-6.

Table 4.5-6 Percent of Surface Water Resources Indicators Covered by Stipulations under
Alternative 4

Alternative 4
Resource Coverage Total Zonel Zone 2 Zone 3 Zone 4
State CSWAP NSO—~Public Water 45 7 4 70 0
Areas Supply Source Areas
Unrelated NSO/CTL 93 100 85 96 89
COGCC Rule 317B | NSO—Public Water 89 No 89 No No
Areas Supply Source Areas Resource Resource | Resource
Unrelated NSO/CTL 92 92
Local SWPP Areas’ | NSO—Public Water 98 No 42 99 No
Supply Source Areas Resource Resource
Unrelated NSO/CTL 929 84 100
Outstanding Waters | NSO—Water Influence 100 No 100 100 No
Zones Resource Resource
Unrelated NSO/CTL 100 100 100
Impaired and NSO—Water Influence 929 No 99 No No
Monitored Waters Zones Resource Resource | Resource
Unrelated NSO/CTL 100 100
Perennial Streams NSO—Water Influence 100 No 100 100 100
Zones Resource
Unrelated NSO/CTL 100 100 100 100

! Local SWPP areas include the City of Rifle municipal water source in Zone 2, and the Town of Carbondale SWPP and Oak
Meadows Community SWPP in Zone 3.

Stipulation Coverage

There would be two surface water resources-specific stipulations under this alternative. The area closed
to leasing along with the NSO stipulation to limit surface disturbance in Public Water Supply Source
Areas within the leases would cover 45 percent of the CSWAP areas, 89 percent of the Rule 317B
areas, and 98 percent of the SWPP areas. Coverage of these indicators would be the same as
Alternative 3 in Zones 1, 2, and 4. Within Zone 3, additional coverage would be achieved from the areas
closed to leasing; 70 percent of CSWAP areas and 99 percent of local SWPPs would be covered in
Zone 3. The CSWAP areas not covered in Zone 3 would all be portions of the “far zones,” or greater
than 15 miles upstream of the intakes except for less than 200 acres of Silts “near zone” CSWAP,
Approximately 200 acres of Carbondale’s SWPP area in Zone 3 leases would not be covered. The NSO
stipulations to limit disturbance of Water Influence Zones, when combined with the areas that would be
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closed to leasing, would cover all of the designated Outstanding Waters and perennial streams. The
impaired and monitored waters also would be covered except for a less than 0.1 mile segment of a
tributary to West Mamm Creek in Zone 2.

The unrelated NSO stipulations and CTL areas that avoid or minimize impacts to other resources would
cover up to 93 percent of the CSWAP areas, 92 percent of the Rule 317B areas, and 99 percent of the
SWPP areas. Similar to the specific NSO discussion above, the coverage for these indicators would be
the same as Alternative 3 in Zones 1, 2, and 4. The increased coverage in Zone 3 would be due to the
addition of areas closed to leasing. The Forest Service-established NSO stipulations outside the existing
lease zones that provide coverage for NFS lands available for future leasing would be the same as
discussed in Alternative 1.

Impacts from Projected Future Oil and Gas Development

Initial disturbance of 821 acres would be expected from reasonably foreseeable oil and gas
development, with the majority falling in Zone 2. Zone 1 would have the second-highest amount of
disturbance due to development of the leases. Across all zones there is potential for portions of this
disturbance to be off-lease where leases are not cancelled and there are restrictive on-lease stipulations.
There would be no on-lease or off-lease surface disturbance to support oil and gas development within
the areas of cancelled leases or designated as closed to leasing.

Freshwater use under Alternative 4 is projected to be approximately 1,079 acre-feet from projected
future drilling and completion operations over a 20-year period. Assuming an even distribution of water
use over that period, the water required for well drilling and completion would be approximately

0.01 percent of the water currently allocated to “Industrial” use water rights in the region (see

Section 3.5.1.3 for more information).

Alternative 5

This alternative would cancel all 65 existing leases requiring: plugging and abandonment of the
producing wells; removal of access roads, well pads, and ancillary facilities; and reclamation of all
disturbed areas.

Stipulation Coverage

There would be no stipulations because all leases would be cancelled.

Impacts from Projected Future Oil and Gas Development

There would be no future development, because this alternative would cancel all the leases. However,
there would be the potential for short-term impacts to surface water that would occur when the existing
wells are plugged and abandoned, existing facilities decommissioned, and disturbed areas reclaimed.
This disturbance would be temporary and limited to areas already disturbed by oil and gas development.
Upon successful reclamation of disturbed areas, the impact to water resources would be expected to be
minimal, approaching a condition better than that of the existing disturbed areas.

Preferred Alternative

The Preferred Alternative would apply the stipulations described under Alternative 2 (includes
minor updates to reflect the 1993 Forest Service ROD) to all leases within the analysis area that
are producing or committed to an exploratory unit agreement or communitization agreement. For
those leases within the analysis area that are not producing or committed to an exploratory unit
agreement or communitization agreement, Alternative 4 stipulations would apply (cancel or
modify leases to match the WRNF Final ROD). Water resources impact parameters are listed for
the Preferred Alternative by Zone in Table 4.5-7.
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Table 4.5-7 Percent of Surface Water Resources Indicators Covered by Stipulations under
Preferred Alternative
Preferred
Alternative
Resource Coverage Total Zone 1l Zone 2 Zone 3 Zone 4
State CSWAP NSO—~Public Water 49 0 0 80 0
Areas Supply Source Areas
Unrelated NSO/CTL 79 100 72 80 89
COGCC Rule NSO—~Public Water 0 No 0 No No
317B Areas Supply Source Areas Resource Resource | Resource
Unrelated NSO/CTL 0
Local SWPP NSO—~Public Water 97 No 99 No
Areas’ Supply Source Areas Resource Resource
Unrelated NSO/CTL 98 42 100
Outstanding NSO—Water 929 No 92 100 No
Waters Influence Zones Resource Resource
Unrelated NSO/CTL 100 100 100
Impaired and NSO—Water 0 No 0 No No
Monitored Waters | Influence Zones Resource Resource | Resource
Unrelated NSO/CTL 52 52
Perennial Streams | NSO—Water 51 No 35 54 100
Influence Zones Resource
Unrelated NSO/CTL 57 66 54 100

! Local SWPP areas include the City of Rifle municipal water source in Zone 2, and the Town of Carbondale SWPP and
Oak Meadows Community SWPP in Zone 3.

Stipulation Coverage

There would be two surface water resources-specific stipulations under this alternative. The area
closed to leasing along with the NSO stipulation to limit surface disturbance in Public Water
Supply Source Areas within the leases would cover 49 percent of the CSWAP areas, none of the
Rule 317B areas, and 97 percent of the SWPP areas. There would be no coverage of Public Water
Supply Source Areas where they exist in Zones 1, 2, and 4; within Zone 3, 80 percent of CSWAPs
and 99 percent of the SWPP areas would be covered (no COGCC Rule 317B areas are found in
Zone 3). Similar to Alternative 4, the CSWAP areas not covered in Zone 3 would all be portions of
the “far zones,” or greater than 15 miles upstream of the intakes except for less than 200 acres of
Silt's “near zone” CSWAP. Just over 100 acres of Carbondale’s SWPP area in Zone 3 leases
would not be covered. The NSO stipulations to limit disturbance of Water Influence Zones, when
combined with the areas that would be closed to leasing, would cover nearly all of the
designated Outstanding Waters and 51 percent of the perennial streams. The impaired and
monitored waters would have no coverage where they exist within the Zone 2 leases.

The unrelated NSO stipulations and CTL areas that avoid or minimize impacts to other resources
would cover up to 79 percent of the CSWAP areas, none of the Rule 317B areas, and 98 percent
of the SWPP areas. Outstanding waters would be 100 percent covered, impaired waters would
have 52 percent coverage where they exist in Zone 2, and 57 percent of perennial streams would
be covered. The Forest Service-established NSO stipulations outside the existing lease zones
that provide coverage for NFS lands available for future leasing would be the same as discussed
in Alternative 1.
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Impacts from Projected Future Oil and Gas Development

Initial disturbance of 805 acres would be expected from reasonably foreseeable oil and gas
development, with the majority falling in Zone 2. Zone 1 would have the second-highest amount
of disturbance due to development of the leases. Across all zones there is potential for portions
of this disturbance to be off-lease where leases are not cancelled and there are restrictive on-
lease stipulations. There would be no on-lease or off-lease surface disturbance to support oil and
gas development within the areas of cancelled leases or designated as closed to leasing.

Freshwater use under the Preferred Alternative is projected to be approximately 1,061 acre-feet
from projected future drilling and completion operations over a 20-year period. Assuming an
even distribution of water use over that period, the water required for well drilling and completion
would be approximately 0.003 percent of the water currently allocated to “Industrial” use water
rights in the region (see Section 3.5.1.3 for more information).

45.15 Summary of Impacts

Compared to the No Action Alternative, Alternatives 2 through 5 in general progress to provide
increased coverage to surface water resources inside the lease boundaries through stipulations that
would limit surface disturbance and minimize erosion and sedimentation. The Preferred Alternative
would provide coverage in the range between Alternatives 2 and 5, depending on the specific
parameter compared. As stipulation coverage to the lease areas increases, there may be the
opposite impact to the areas outside the leases by stipulation coverage causing the disturbance to
occur off-lease. Therefore, Alternatives 2 through 4 and the Preferred Alternative may increase the risk
of impacts to water resources in the areas immediately adjoining the leases. Alternative 4 and the
Preferred Alternative would pose lower risk for off-lease development in Zone 3 because of the
cancellation of certain leases. The Preferred Alternative would reduce risk as compared to
Alternative 4 by fully cancelling 25 leases in Zone 3 and leaving stipulations as they currently
stand on producing leases in other zones. Alternative 5 would provide the most coverage to water
resources, including those outside the lease areas.

45.1.6 Cumulative Impacts

Cumulative Impacts Analysis Area

The CIAA for surface water resources is the same analysis area considered for direct and indirect
impacts above, and includes all HUC-12 subwatersheds that contain a portion of the lease areas.
Table 3.5-1 lists these subwatersheds.

Past and Present Actions

The primary past and present actions with surface disturbance likely to affect surface water resources
include surface disturbance related to mineral development, road construction, and other land
development such as ROWs for pipelines, telephone lines, and communication sites. Section 4.1
presents the total quantifiable past and present surface disturbances by CIAA that have contributed to
current conditions.

Reasonably Foreseeable Future Actions

As noted in Section 4.1, oil and gas RFFAs would disturb approximately 14,854 acres in the surface
water CIAA. Total projected fresh water use for drilling and completion for oil and gas RFFAs is
22,304 acre-feet over a 20-year period.

There are multiple cumulative actions that may have countervailing impacts. Approximately 11,992 acres
are proposed for vegetation treatments and fuels reductions in the surface water CIAA. These actions
would effectively reduce the demand for water from vegetation through fire- and mechanical-vegetation
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cover reduction. While these actions have the potential to increase runoff and thus increase erosion and
sedimentation for a temporary period, when performed correctly, the treatments can increase water yield
to streams (runoff) while maintaining erosion rates at a minimum through vegetation protection practices
and erosion and sediment controls.

Contribution of the Alternatives to Cumulative Impacts

The impacts from the projected future oil and gas development under Alternatives 1 through 5 and the
Preferred Alternative would combine with surface disturbance effects from reasonably foreseeable oil
and gas development likely to occur nearby. The contribution to surface disturbance under each
alternative to total oil and gas RFFAs would be less than 3 percent for all alternatives. The types of
cumulative impacts to surface water resources would be the same as those listed for past and present
actions.

Total projected fresh water use for drilling and completion under Alternatives 1 through 4 and the
Preferred Alternative range from approximately 1,079 acre-feet to 1,158 acre-feet over the 20-year
timeframe of projected development. This fresh water use would combine with the estimated regional
fresh water use for oil and gas RFFAs of 22,304 acre-feet over the same 20-year period, resulting in an
average total fresh water use over a 20-year period of approximately 1,170 acre-feet per year, using the
same assumptions for water recycling and drilling water used to project the water usage under the
alternatives’ RFD. This cumulative projection is approximately 0.2 percent of the water currently
allocated to “Industrial” use in the region, which is 560,000 acre-feet per year.

45.2 Groundwater
4521 Analysis Assumptions and Approach to Analysis

Analysis Area

The analysis area for direct and indirect effects consists of the individual lease tracts, which are
grouped into four zones for the purposes of analysis.

Scoping Issues

Relevant issues and concerns raised during public scoping are listed below. These are addressed in this
analysis to the degree possible without knowledge of the site-specific locations of future oil and gas
development.

e Potential future development of oil and gas leases might result in degradation of groundwater
resources.

e Water depletion from drilling, hydraulic fracturing, and production activities may affect long-term
availability of existing water sources.

e Thereis the potential for contamination to groundwater (in particular, drinking water) from
chemicals used in drilling and hydraulic fracturing operations, due to the characteristics of the
oil/gas formations, aquifer formations, and their interconnectedness.

Assumptions
The following assumptions were used in the analysis of potential impacts to groundwater:

e Future exploration and development proposals would be subject to specific state and federal

regulatory and permitting requirements and additional site-specific environmental analysis under
NEPA.
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e These subsequent analyses would address site-specific water resource conditions, establish
appropriate resource protections to minimize adverse impacts, and serve as the basis for any
project-level design features or best management practice requirements.

e The analysis assumes compliance with federal and state regulations, policies, and permit
conditions. Therefore, while there would be some risk to drinking water from groundwater
sources should there be a break in the casing, the extent of the risk cannot be predicted and is
assumed to be minimal due to compliance with the regulations.

e Many of the aquifers supplying drinking water are alluvial aquifers, as noted in Chapter 3.0,
Section 3.5.6.1, which states that the alluvial aquifers have the most productive wells and most
wells are concentrated in the alluvial valleys. It is assumed that the deeper aquifers that are near
or connected to the oil and gas formations are not the source of drinking water that is protected
by the Colorado Source Water Assessment and Protection (CSWAP) area designations due to
their general poor water quality.

Impact Indicators

Impact indicators include the following metrics:

e The extent of development in areas where groundwater resources are potentially susceptible to
degradation (see Aquifer Sensitivity in Figure 3.5-6). As noted in Section 3.5.6.2, Zones 1 and 4
leases have the greatest extent of high aquifer sensitivity, Zone 2 is primarily in an area with low
aquifer sensitivity, and Zone 3 is primarily medium sensitivity. Impacts would be most severe in
an area with high aquifer sensitivity, large areas of projected future oil and gas development,
and few lease stipulations that would minimize adverse impacts.

e The extent of impacts that may result in potential degradation of groundwater resources, based
on information collected from the intensive monitoring in the region conducted by federal, state,
and local governments and private entities for over a decade.

e Potential impacts to groundwater sources in SWAP areas.

Methods of Analysis

The methods of analysis include the review of available information on groundwater quality and oil and
gas activities, and an assessment of the risks that those activities may degrade aquifers. In addition, the
analysis involves the identification of leasing stipulations for other resources that would be in place to
protect groundwater resources under each alternative if groundwater stipulations are absent or
insufficient.

4522 Stipulations Providing Coverage to Groundwater Resources

There are no stipulations developed specifically to protect groundwater in the 1993 Oil and Gas Leasing
Final EIS (USFS 1993a). Therefore, there are no groundwater stipulations to be considered for
Alternatives 1 and 2. In the 2014 WRNF Oil and Gas Leasing Final EIS (Appendix A, USFS 2014a), a
CSuU stipulation was developed for the coverage of groundwater resources:

Where specific groundwater resources exist, special design, construction, operation,
mitigation, or monitoring may be required. Mitigation may include use of contained drilling
systems, specific design of fuel storage, spill plans and specific design of water handling
facilities. Disposal of wastewater into the subsurface will not be allowed.

There is a NSO stipulation developed to protect Public Water Supply Source Areas under
Alternatives 3 and 4. This NSO stipulation is also applied to the Preferred Alternative on
undeveloped leases only. The coverage of this stipulation related to the state-designated CSWAP
areas and local SWPP areas within the leases is addressed in Section 4.5.1, Surface Water, because it
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protects both surface water and groundwater sources. This analysis is not repeated in this section.
Timing stipulations are not considered in the analysis because these stipulations would not affect
groundwater.

4523 Impacts Common to All Alternatives

This discussion refers to Alternatives 1 through 4 and the Preferred Alternative, but not to Alternative 5
because no drilling or development would be allowed under that alternative.

Potential impacts from oil and gas drilling and production that could occur are listed below:

e Depletion of groundwater resources due to well drilling and completions.

e Accidental spills of hydrocarbons, fuels, or chemical additives used in the well drilling and
completion process on the surface. Spills from surface activities would pose the highest risk to
shallower groundwater because deeper aquifers would generally be hydraulically isolated.

e Subsurface contamination of groundwater from drilling and completion. Effects could occur
through loss of well integrity due to breaches in mechanical, physical, and engineered barriers
designed to direct or contain subsurface fluids in drilling or completion operations of the wells.

Aquifers that could be potentially at risk from contamination are Underground Sources of Drinking Water
under the Safe Drinking Water Act. Underground Sources of Drinking Water is defined by the USEPA as
“an aquifer or portion of an aquifer that:

e Supplies any public water system or that contains a sufficient quantity of ground water to supply
a public water system; and

e Currently supplies drinking water for human consumption; or

e Contains fewer than 10,000 milligrams per liter total dissolved solids and is not an exempted
aquifer” (USEPA 2012a).

There is a low risk of depletion of groundwater resources by oil and gas well drilling because fresh water
for drilling is obtained primarily from surface water sources. In addition, recycling of hydraulic fracturing
water of up to 100 percent was reported in the Colorado River basin in 2013 (USEPA 2015d). Although
recycling may vary depending on infrastructure and technology used by different operators, recycling
rates reported by the USEPA of 80 to 100 percent are indicative that it is possible to achieve such rates.
The recycling rates apply to water used for hydraulic fracturing. It is possible that drilling may have to rely
on fresh water to maintain drilling fluid quality and consistency that might be compromised by the use of
recycled hydraulic fracturing water. According to the development assumptions of Section 2.7.3, an
average 0.77 acre-feet of fresh water would be used to drill a vertical or directional well and

6.44 acre-feet of recycled water would be used during well completion (this assumes use of 80 percent
recycled water for well completion). An average of 3.22 acre-feet of fresh water and 77.3 acre-feet of
recycled water would be used to drill and complete a horizontal well, respectively. In addition, 4.9 acre-
feet and 9.67 acre-feet of produced water is assumed to be recovered from each vertical/directional and
horizontal well, respectively, during its 20- to 30-year life.

Sources of potential groundwater contamination include leaks and spills of fluids such as fuels from
storage containers, transportation accidents, leaks from impoundments, and well integrity breaches.
Likely groundwater sources to be affected would be the near-surface alluvial aquifers because they are
shallow, unconfined, and composed of materials that transmit fluids more easily than the solid rock that
separates deeper aquifers.
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In order to minimize the risk of contaminating shallow aquifers due to leaks and spills, the transportation,
storage, and disposal of fuels and chemicals would be done in accordance with regulatory requirements
of applicable federal and state programs. In addition, operators would maintain and implement SPCC
plans for petroleum-based materials and emergency response plans for non-petroleum materials
(various ingredients of fracturing fluids and well treatment chemicals).

Hydraulic fracturing has been implicated as a potential source of groundwater contamination. However to
date, no contamination has been attributed to hydraulic fracturing in the analysis area (USFS 2014a).
Well integrity problems rather than hydraulic fracturing appear to pose a greater risk of causing
groundwater contamination (COGCC 2011b). Drilling scenarios are developed to prevent fluids and
produced hydrocarbons from migrating upward into fresh water zones. Geologic and
engineering reviews are conducted to ensure that the cementing and casing programs are
adequate to protect all downhole resources. The COGCC recently strengthened rules to increase
protection of groundwater from oil and gas operations, including stricter casing and cementing
requirements, fracturing fluid disclosure, bradenhead monitoring of wells during hydraulic fracturing
operations, groundwater baseline sampling, spill reporting requirements, mechanical integrity testing for
certain classes of wells, and stricter enforcement and penalties.

A draft report recently released by the USEPA assesses the potential impacts of hydraulic fracturing for
oil and gas on drinking water resources. While specific instances where one or more mechanisms
associated with hydraulic fracturing were identified as having impacted drinking water, the study did not
identify widespread, systematic impacts on drinking water from mechanisms associated with hydraulic
fracturing (USEPA 2015c).

Public concern about the use of hydraulic fracturing has been focused on the potential for contamination
of freshwater aquifers and impacts to domestic and municipal water supplies. Hydraulic fracturing would
be conducted to stimulate the hydrocarbon-bearing formation, creating additional pathways to facilitate
hydrocarbon production. Agents called “proppants” (typically sand, aluminum, glass, or plastic beads
with less than 1 percent of other compounds) are mixed with fresh water or produced water and then
pumped into the producing formation with sufficient hydraulic pressure to create secondary porosity
fractures. The proppants then prop open the secondary porosity fractures to facilitate gas and fluid
movement to the borehole. Following completion of hydraulic fracturing activities, the pressure
differential between the formation due to the overlying bedrock and the borehole that connects with the
surface causes most of the injected fluids to flow toward the borehole and then upward to the surface
along with the hydrocarbon fluids released from the formation. The composition of this mixture, called
flowback water, gradually shifts over a period of several days to a few months as injected fluids that have
not yet migrated back to the wellbore or that have reacted with the native rock are carried out of the
formation.

In 2011, the COGCC published an analysis of hydraulic fracturing technology use in the state and
potential risks to human health and the environment. The introduction to that report included the
following paragraph:

Hydraulic fracturing has occurred in Colorado since 1947. Nearly all active wells in
Colorado have been hydraulically fractured. The COGCC serves as first responder to
incidents and complaints concerning oil and gas wells, including those related to hydraulic
fracturing. To date, the COGCC has not verified any instances of groundwater
contaminated by hydraulic fracturing.

Based on this information, proper implementation of hydraulic fracturing of oil and gas wells drilled to

access federal fluid minerals or for accessing private fluid minerals from federal surface lands does not
represent a significant adverse impact to human health and the environment.
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In addition to the vertical separation of the upper extent of fractures and freshwater aquifers, the BLM
and COGCC require the proper casing and cementing of wellbores to isolate aquifers penetrated by a
wellbore (Figure 4.5-1). The BLM requires that casing run from surface down to 800 feet minimum,
usually around 1,000 to 1,500 feet, based on a geological review of the formations, aquifers, and
groundwater. Cement is then pumped into the space between the casing and surrounding rock to
prevent fluids from moving up the wellbore and casing annulus and coming in contact with shallow rock
layers, including freshwater aquifers. BLM petroleum engineers review well and cement design and final
drilling and cementing logs to ensure that the cement has been properly placed. When penetration of
groundwater and freshwater aquifers is anticipated, BLM inspectors may witness the cementing of
surface casing and subsequent pressure testing to ensure that the annular space between the casing
and borehole wall is properly sealed.

Federal and state rules directly applicable to protecting groundwater resources are BLM Onshore
Order No. 2 and COGCC 300 Series Rules. The aforementioned rules are operational rules and
contain specific requirements for casing and cementing and well integrity. Because of the West
Divide Creek seep and potential contamination concerns, the COGCC instituted special drilling
and completion requirements for a region defined as the Mamm Creek Field Area which includes
anumber of the subject leases. These requirements are set forth in Notice To Operators (NTO)
Drilling Mesaverde Group or Deeper Wells in the Mamm Creek Field Area In Garfield County Well
Cementing Procedure and Reporting Requirements, Revised February 9, 2007 (COGCC 2007).
The Mamm Creek Field Area is defined as Townships 6 through 8 South, Ranges 91 to 92 West
and Township 9 South and Range 91 West, Garfield and Mesa counties. The Mamm Creek Field
Areaincludes leases in Lease Zones 2 and 3 (Figure 3.3-7). The Mamm Creek Field NTO contains
COAs for monitoring, pressure recording, cement bond logging, and reporting requirements
during casing and cementing operations. Of critical importance is the monitoring of bradenhead
pressure or the pressure in the annular space between the production casing and the well bore
(Figure 4.5-1). Sustained elevated casing pressure may be indicative of a bad cement job and the
possible need for remedial cementing. Thyne (2014) has stated that improved casing and
cementing procedures in the NTO cited above have lessened contamination problems in the
Mamm Creek Field Area.

Potential impacts to groundwater resources from the proposed development would include
contamination of the groundwater with produced water, drilling mud, and petroleum constituents. With
proper construction practices, drilling practices, and BMPs, no significant adverse impact to groundwater
aquifers is anticipated to result from future oil and gas development. For context, it should be noted that
the amount of each zone projected to be disturbed for reasonably foreseeable oil and gas development
is very small compared to the extent of the coverage by NSO and CSU stipulations. This comparison is
presented in the tables in the following sections.
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Well Completion Diagram

APl Well No:  05-045-20595-00-

Owner: ENCANA OIL & GAS (USA) INC Well Name:  vcU
County: GARFIELD Field: MAMM CREEK Pool:
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DA%
7%

NN

Z
7

Annular Space
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Source: COGCC 2016

Typical Well Construction,
Mamm Creek Area

Figure 4.5-1 Typical Well Construction, Mamm Creek Area
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Impacts Identified in the WRNF Final EIS

The WRNF Final EIS identified potential adverse impacts to groundwater from future oil and gas
development as inadvertent releases of chemicals through spills, contamination due to improperly cased
and sealed wells, or due to releases from improperly constructed or maintained reserve pits

(USFS 20144, p. 92). The WRNF Final EIS states that oil and gas development and production typically
do not have a significant adverse effect on groundwater quantity (USFS 2014a, p. 92). Because the oil
and gas target formations are hydraulically isolated from the shallow aquifers it is unlikely that hydraulic
fracturing would adversely affect underground sources of drinking water (USFS 2014a, p. 93).

The WRNF Final EIS states that use of Colorado River water is not expected to deplete the shallow
groundwater supplying springs and seeps. It also points out that acquisition of fresh water from
commercial sources for hydraulic fracturing and other drilling and completion stages would supplement
local groundwater sources to minimize consumptive use and the resulting groundwater depletion
(USFS 2014a, p. 144).

4524 Impacts by Alternative

Alternative 1 (No Action Alternative)

Stipulation Coverage

Table 4.5-3 lists the percentage of state CSWAP and local SWPP areas that would be covered by all
NSO stipulations under Alternative 1, which includes 100 percent of the CSWAP areas within Zone 1,
33 percent of the CSWAP areas and 42 percent of the SWPP areas within Zone 2, and 8 percent of the
CSWAP areas and 9 percent of the SWPP areas in Zone 3 and 2 percent of the CSWAP areas in

Zone 4. These CSWAP and SWPP areas were designated to assess the risk and protect groundwater
supplies to local communities and the public. However, the exact source of the water, whether to protect
shallow or deep aquifers supplying drinking water, is not always available from the CDPHE for security
reasons.

Table 4.5-8 lists CSU and NSO stipulations for all resources under Alternative 1. There are no
stipulations specifically designed to minimize adverse impacts to groundwater resources under this
alternative, so the table presents the stipulations for all resources with the assumption that, should these
stipulations be implemented, they also would minimize impacts to groundwater especially where NSO
would be allowed within the leases. It should be noted that an NSO stipulation on the lease would most
likely move the disturbance off the lease, but the location would be unknown at this time.

Table 4.5-8 CSU and NSO Stipulations for all Resources under Alternative 1

Initial Surface
Disturbance from
Future Oil and Gas
Csu NSO Development
Zone Total Acres (% of Zone) (% of Zone) (% of Zone) !
1 10,114 0 100 0.8
2 24,938 5 39 2.7
3 42,767 8 0.3
4 2,562 0 0.8
Total 80,381 6 29 11

! See Table 2-10 for the source of this information.
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Potential impacts to groundwater under Alternative 1 would be the same as discussed above for impacts
to all alternatives. In the absence of specific groundwater stipulations, the stipulations developed to
minimize adverse impacts to other resources may offer some groundwater source coverage if the
stipulation is extensive enough and in force. As shown in Figure 3.5-8, the lease zones cover areas of
varying degrees of aquifer sensitivity to potential contamination. Zones 1, 3, and 4 are underlain by areas
rated medium to high aquifer sensitivity. The stipulations for other resources may provide a degree of
coverage, mainly in Zone 1 where the stipulation coverage is greatest. The stipulations in Zones 3 and 4
would provide less coverage of groundwater resources. Zone 2 is mainly underlain by areas that are
rated low to medium sensitivity that may need less coverage. Unless stipulations for other resources
have extensive coverage, they may not offer sufficient coverage for groundwater because groundwater
protection has elements that are technology- or engineering-based such as closed-loop drilling mud
systems and fuel containment.

Impacts from Projected Future Oil and Gas Development

The surface disturbance from future oil and gas development would be a small portion of the analysis
area, as shown in Table 4.5-7. The low percentage of disturbance can be used as an indicator to show
that most of the area would be undisturbed by development that could adversely impact groundwater.
Combined with the coverage from stipulations that would minimize disturbance and development of
SWAP areas, the risk of impacts to groundwater resources would be minimal.

Alternative 2

Stipulation Coverage

As noted in Table 4.5-4, Zones 1, 2, and 4 would have the same coverage to state CSWAP and local
SWPP areas as Alternative 1; 9 percent of the state CSWAP areas (1percent more than under
Alternative 1), and 10 percent of the local SWPP areas (1 percent more than Alternative 1) within the
leases would be covered by stipulations in Zone 3, which includes the Oak Meadows, Carbondale, and
Glenwood Springs water sources.

Table 4.5-9 lists CSU and NSO stipulations for all resources under Alternative 2.

Table 4.5-9 CSU and NSO Stipulations for all Resources under Alternative 2

Initial Surface
Disturbance from
Future Oil and Gas
Csu NSO Development
Zone Total Acres (% of Zone) (% of Zone) (% of Zone) !
1 10,114 0 100 0.8
2 24,938 5 39 2.7
3 42,767 10 9 0.3
4 2,562 0 3 0.8
Total 80,381 7 30 11

! See Table 2-10 for the source of this information.

Impacts from Projected Future Oil and Gas Development

The analysis of groundwater impacts for Alternative 2 would be similar to Alternative 1 except that there
would be slightly more coverage by stipulations in Zone 3 due to increased total NSO acreage.
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Alternative 3
Stipulation Coverage

Under Alternative 3, there are CSU stipulations that are designed to protect groundwater resources.
Table 4.5-9 compares the groundwater CSU stipulation coverage with that of stipulations for all
resources under Alternative 3. Although the extent of the other stipulations would appear to provide
adequate coverage of groundwater sources, technology- and engineering-based measures to protect
groundwater resources cannot be implemented through the other stipulations. As noted in Table 4.5-5,
7 percent of CSWAP areas in Zone 1, 4 percent of the CSWAP areas and 42 of the SWPP areas in
Zone 2, and 9 percent of the CSWAP areas and 8 percent of the SWPP areas in Zone 3 would be
covered by the NSO stipulation designed to protect public water supply source areas. In addition to the
NSO stipulation coverage of SWAP areas, under Alternative 3 there is a CSU stipulation to protect
groundwater resources that WRNF may implement to require special analysis and mitigation plans
where specific groundwater resources exist. Special design, construction, operation, mitigation, or
monitoring may be required (USFS 2014a, Appendix A, p. 498.) This CSU stipulation also would cover
1,390 acres of the Carbondale Crystal Well SWPP area, approximately 1 acre of the Oak Meadows
SWPP area.

Impacts from Projected Future Oil and Gas Development

The surface disturbance from future oil and gas development would be a small portion of the analysis
area, as shown in Table 4.5-10. The low percentage of disturbance can be used as an indicator to show
that most of the area would be undisturbed by development that could adversely impact groundwater.
Combined with the coverage from stipulations that would minimize disturbance and development of
SWAP areas, the risk of impacts to groundwater resources would be minimal.

Table 4.5-10 Comparison of Groundwater CSU Stipulations Under Alternative 3 to all CSU
and NSO Stipulations

Initial Surface
Disturbance
Groundwater from Future Oil
Resource CSU CSU of all NSO of all and Gas
Zone Total Stipulation Resources Resources Development
Zone (acres) (% of Zone) (% of Zone) (% of Zone) (% of Zone) !
1 10,114 0 100 100 0.8
2 24,938 5 100 87 2.7
3 42,767 3 100 86 0.2
4 2,562 3 100 92 0.8
Total 80,381 3 100 89 11

! See Table 2-10 for the source of this information.

Alternative 4 (Proposed Action)

Stipulation Coverage

Table 4.5-11 compares the groundwater CSU stipulation coverage with that of the stipulations for other
resources under Alternative 4. Compared to Alternative 3, additional acreage would be CTL under
Alternative 4. The CTL acreage is included with the NSO percentage in Table 4.5-11; CTL acreage
applies only to Zone 3. Closing the leases is likely to provide additional limitations to minimize adverse
impacts to groundwater sources (SWAP areas) in Zone 3 because no development could occur to
access those leases, whether on-lease or off-lease. This would be more restrictive than implementation
of NSO stipulations. As under Alternative 3, the measures to minimize potential impacts to groundwater
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resources may be dependent on engineering and technology measures that may not be implemented by
relying on stipulations for other resources. As noted in Table 4.5-6, coverage of the combination of areas
closed to leasing and NSO stipulation designed to protect public water supply source areas in Zones 1,
2, and 4 would be the same as Alternative 3. Zone 3 coverage would increase to 70 percent of the
CSWAP areas and 99 percent of the SWPP areas. Existing leases within Zone 3 would be further
protected by the cancellation of all or part of 25 leases under this alternative, precluding any future oil
and gas development. This lease cancellation and closure to leasing of the surrounding area in the
WRNF within a large part of Zone 3 would further minimize adverse impacts to the CSWAP and SWPP
areas compared to Alternative 3.

Table 45-11  Comparison of Groundwater Stipulations Under Alternative 4 to all CSU and
NSO Stipulations and CTL Areas
Initial Surface
Disturbance
Groundwater from Future Oil
Resource CSU CSU of all NSO/CTL of all and Gas
Zone Total Stipulation Resources Resources Development
Zone (acres) (% of Zone) (% of Zone) (% of Zone) (% of Zone) !
1 10,114 0 100 100 0.8
2 24,938 5 100 87 2.7
3 42,767 3 100 95 0.1
| 4 2,562 3 100 92 0.8
Total 80,381 3 100 93 1.0

| ! See Table 2-10 for the source of this information.

Impacts from Projected Future Oil and Gas Development

The surface disturbance from future oil and gas development would be a small portion of the analysis

| area, as shown in Table 4.5-11. The low percentage of disturbance can be used as an indicator to show
that most of the area would be undisturbed by development that could adversely impact groundwater.
Combined with the coverage from stipulations that would minimize disturbance and development within
CSWAP and SWPP areas, the risk of impacts to groundwater resources would be minimal.

Alternative 5

Stipulation Coverage

There would be no stipulations in effect for the coverage of groundwater resources.

Impacts from Projected Future Oil and Gas Development

Plugging, abandonment, and reclamation activities would be conducted in accordance with federal and
state requirements for spill prevention and containment. Once reclamation is completed, there would be
less potential to adversely affect groundwater under this alternative because no oil and gas development
would occur from this action. Alternative 5 would have the least potential to adversely affect groundwater
resources because oil and gas drilling and development would not occur.

Preferred Alternative

Stipulation Coverage

Under the Preferred Alternative, there would be 25 undeveloped leases administratively cancelled in full,
13 undeveloped leases that would remain open with new stipulations applied under Alternative 4 (with
lessee consent), 23 producing or committed leases that would be reaffirmed or modified as described
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under Alternative 2, and 4 expired leases currently under appeal that had previously been part of the
Willow Creek Unit (held by production) to which Alternative 2 would apply if the appeal is upheld by the

IBLA.

Under the Preferred Alternative, stipulations protective of groundwater would still be in effect from
Alternative 4, but would only cover 5 and 4 percent of the total areas of Zones 2 and 4, respectively
(Table 4.5-12). Because of the cancellation of the leases in Zone 3, the Preferred Alternative provides
more protection to groundwater resources assuming that cancellation of the leases is for the foreseeable
future. On leases still open to exploration and development drilling, groundwater resources would be

protected operational rules and COAs of the BLM and COGCC.

Table 4.5-12  CSU and NSO Stipulations for all Resources under the Preferred Alternative
Initial Surface
Disturbance
Groundwater from Future Oil
Resource CSU CSU of all NSO/CTL of all and Gas
Stipulation Resources Resources Development
Zone Total Acres (% of Zone) (% of Zone) (% of Zone) (% of Zone) !
1 10,114 0 100 100 0.8
2 24,938 5 100 74 2.7
3 42,767 0 100 77 0.1
4 2,562 3 100 92 0.8
Total 80,381 2 100 80 1.0

! See Table 2-10 for the source of this information.

Impacts from Projected Future Oil and Gas Development

The surface disturbance from future oil and gas development would be a small portion of the analysis
area, as shown in Table 4.5-12. The low percentage of disturbance can be used as an indicator to show
that most of the area would be undisturbed by development that could adversely impact groundwater.
Combined with the coverage from stipulations that would minimize disturbance and development within
CSWAP and SWPP areas, the risk of impacts to groundwater resources would be minimal.

Summary of Impacts

There are no groundwater coverage stipulations in Alternatives 1 and 2. It may be possible that
stipulations for other resources may offer some coverage for groundwater, but stipulations for other
resources may not be adequate. Protection of groundwater resources would rely on operators’
compliance with federal and state requirements.

| Alternatives 3 and 4 (and the Preferred Alternative, on undeveloped leases) have a groundwater
stipulation that covers limited areas of potential concern. Stipulations for other resources would not be
adequate to protect groundwater because they do not contain the technological and engineering controls
necessary to lower the risk of contamination. Alternative 4 provides more potential coverage for
groundwater when taking into account the leases that would be canceled and areas outside of leases
closed to future leasing. The Preferred Alternative would apply the groundwater CSU stipulation to
limited areas of Zones 2 and 4. As with Alternatives 3 and 4, NSO stipulations intended to cover
other resources would preclude surface disturbance in almost all of Zones 1 and 4 under the
Preferred Alternative; however the coverage afforded to Zones 2 and 4 from NSO stipulations
and lease cancellations would be about 15 percent less under the Preferred Alternative than
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under Alternative 4. Alternative 5 would minimize potential impacts to groundwater resources to
the greatest extent when compared to the other alternatives.

4525 Cumulative Impacts

Cumulative Impacts Analysis Area

Cumulative effects area would extend to groundwater resources that may be affected by oil and gas
development on the leases and within a 2-mile buffer around the leases analyzed for direct and indirect
effects.

Past and Present Actions

Past and present activities are described in detail in Section 4.1. In the region, groundwater has been
and is beneficially used for agricultural, commercial, domestic, industrial, municipal, recreational, and
wildlife purposes. In the WRNF, groundwater is primarily used for domestic (special-use-permit holders,
campgrounds, and administrative sites), wildlife, livestock, and ecosystem support (groundwater
discharging as springs to wetlands and streams). While not a major source of water in the WRNF,
groundwater, where used, is primarily for domestic purposes. The water quality is generally good but can
be highly mineralized (USFS 2014a).

Some groundwater from deep in the Mesaverde formation is produced from existing natural gas wells.
This water obtained at great depth (nearly 8,000 feet below the ground surface) is typically of very poor
quality, and not considered usable to support wetlands, stream flow, aquatic life, or human uses. This
water is generally managed by disposing of it at certified disposal wells or other facilities off the WRNF.

One water disposal well in the WRNF in the Divide Creek area receives water from on-Forest gas
production from wells within the Divide Creek Unit. The produced water from these wells is injected into a
deep horizon about 8,000 feet below the ground surface. The deep strata where produced water is being
withdrawn or injected is not known to be in hydraulic communication with near-surface strata providing
water for on-Forest uses.

Reasonably Foreseeable Future Actions

Groundwater consumption and development is anticipated to increase; thereby decreasing groundwater
resources. Industrial use, including from oil and gas development, is anticipated to increase on federal,
state, private and other lands within and adjacent to the WRNF. According to the RFDS of the region, a
total of 330 acre-feet of fresh water and 2,750 acre-feet of recycled water will be used to drill and
complete, respectively, vertical or directional wells. A total of 55 acre-feet of fresh water and

1,310 acre-feet of recycled water will be used to drill and complete, respectively, horizontal wells. In
addition, 2,090 acre-feet and 80 acre-feet of produced water is assumed to be recovered from the
vertical/directional and horizontal wells, respectively, during their 20- to 30-year lives.

Contribution of the Alternatives to Cumulative Impacts

The oil and gas industry’s reliance on surface water resources and recycling of fracturing fluids and/or
produced water rather than the use of fresh groundwater resources would cause little cumulative impact
on groundwater availability. As stated in the WRNF Final EIS oil and gas development and production
typically do not have a significant adverse effect on groundwater quantity (USFS 2014a, p. 92). Because
the oil and gas target formations are hydraulically isolated from the shallow aquifers it is unlikely that
hydraulic fracturing would adversely affect underground sources of drinking water (USFS 2014a, p. 93).
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With an anticipated increase in wells and water use, the failure of wells in the region — not just those
related to oil and gas development — could increase the communication between surface water and
groundwater, thereby increasing the risk of water contamination. In addition, increased activity in the
CIAA would increase the risk of spills and groundwater contamination. As noted in the WRNF Final EIS
(USFS 2014a), potential drilling of natural gas or oil wells could affect groundwater resources in discrete
areas, particularly if unintended spills or well failures occur. Compliance with stipulations, BMPs, and
existing rules and regulations would combine to reduce the potential of groundwater contamination.
Further, the likelihood that an unintended release would occur simultaneously with another event that
could exacerbate or be exacerbated by a release is low and unlikely to create a cumulative effect.
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4.6 Vegetation, Riparian and Wetlands, Special Status Species, and Noxious Weeds

This section addresses the potential impacts of reasonably foreseeable oil and gas development within
the leases on vegetation resources including vegetation cover types, wetland and riparian habitats,
special status plant species and significant plant community habitats, and the potential for establishment
and spread of noxious and invasive weeds (collectively referred to as “vegetation”). The future oil and
gas development analyzed for each alternative is based on the RFDS projections that are anticipated to
follow the leasing decision under each alternative. Section 3.6.2 lists the vegetation cover types, defines
special status plant species and significant plant communities, and describes each habitat type in more
detail.

46.1 Analysis Assumptions and Approach to Analysis
46.11 Analysis Areas
For vegetation resources there are two separate analysis areas: general vegetation analysis area and

special status plant species analysis area.

The general vegetation analysis area is comprised of the 65 leases (lease area), which are divided into
four zones. The general vegetation analysis area applies to vegetation communities, riparian/wetland
habitats, and noxious weed analyses and encompasses approximately 80,380 acres.

The special status plant species analysis area is defined as the lease area (Zones 1, 2, 3, and 4) plus a
300-meter extension beyond the edge of the lease boundary (off-lease area). The special status plant
species analysis area applies to both special status plant species suitable habitats and significant plant
community habitat analyses and encompasses approximately 110,768 acres.
46.1.2 Scoping Issues
Scoping issues identified for vegetation cover types, noxious weeds, and riparian/wetland habitats to be
considered include:

e Remediation of forested areas and concern about effectiveness of management plans.

e Maintenance of plant diversity along wildlife corridors and key wildlife areas.

e Impacts on already existing fire-prone conditions, especially Gambel oak shrublands.

e Maintenance of existing conservation easements.

o Habitat fragmentation and the establishment of noxious weeds, especially along the Thompson
Divide area (riparian and instream habitat especially).

e Impacts of noxious weeds on threatened and endangered species.
e Concerns over hydrological changes and impacts to wetlands and riparian areas.

Scoping issues identified for special status plant species and significant plant communities to be
considered include:

e Impacts to special status plants, especially within the area locally known as the Thompson
Divide.
e Threats to DeBeque phacelia due to natural gas development.

e Cumulative impacts to rare plant species.
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¢ Inadequate protections for rare plant species.

o Need for field surveys to identify special status plants prior to leasing.

While many of the above issues are addressed in general terms, the high-level of the analysis in this
EIS, without knowledge of site-specific proposals for oil and gas development, does not allow for
analyzing these issues in detail. All issues listed above would be addressed at the site-specific APD
stage of permitting when additional NEPA analysis would be required.

46.1.3 Assumptions

Assumptions were made concerning the impacts of making lands available to lease for oil and gas
exploration and development as they relate to vegetation as a whole.

Assumptions for general vegetation communities, noxious weeds, and riparian/wetland habitats include:

e The RFDS included disturbance acreages and development assumptions for wells, pipelines
and road by zone.

e Forest Service vegetation data (FSVeg) and National Wetland Inventory are used to represent
the vegetation communities and riparian/wetland habitat in the analysis area, and are the basis
for modeled potential habitat.

o All future development would need to be compliant with the WRNF LRMP, GMUGNF LRMP,
GJFO RMP, and CRVFO RMP (for development on adjacent BLM lands due to WRNF NSO
stipulations).

e Adverse impacts to vegetation could occur during or after initial disturbance. Impacts also could
occur as a result of the continued use, maintenance, or reclamation of any resulting
infrastructure.

o There is a likelihood of noxious weeds spreading and/or proliferating as disturbance expands.

¢ All non-resource-specific NSO stipulations would minimize impacts to vegetation resources if
implemented. It is not assumed that CSU or TL stipulations not specific to vegetation resources
would reduce impacts to general vegetation communities, noxious weeds, and riparian/wetland
habitats.

Assumptions for special status plant species and significant plant communities include:

¢ Areas where sensitive plant species and significant plant communities may exist are modeled
and may not be based on known occurrences. Botany surveys would be required to be
performed by a qualified botanist during appropriate survey periods for all potential special
status plant species prior to any ground-disturbing activity.

e The decision to make lands available for leasing could lead to future oil and gas development.
The impacts from that development would not be realized until a later time under a separate
decision at the APD stage of permitting, and would require site-specific NEPA analysis.

e The decision whether to make lands on the WRNF available to lease for potential future oil and
gas exploration and development could result in future development on adjacent BLM, state,
and private lands. Therefore, adverse impacts to rare plants could be realized on lands other
than the NFS lands when leased fluid minerals are accessed from surface locations off-lease.
Because the off-lease locations are unknown at this time, the impacts to vegetation cannot be
quantified.
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All future development activities would need to be compliant with the WRNF LRMP, GMUGNF
LRMP, GJFO RMP, and CRVFO RMP (for development pushed off onto adjacent BLM lands
due to WRNF NSOs.

Water depletions associated with well drilling can affect downstream river flows and the
availability of water for Ute ladies’-tresses.

Adverse impacts to rare plants could occur during or after initial disturbances. These impacts
also could occur as a result of the continued use, maintenance, or reclamation of any resulting
infrastructure. This infrastructure could remain on the landscape for up to 30 years with
additional time necessary to achieve full reclamation.

All non-resource-specific NSO stipulations would minimize impacts to special status plant
species and significant plant communities if implemented.

In addition to the assumptions listed above, it is assumed that all operators will comply with laws and
regulations (e.g., CWA, Endangered Species Act [ESA], etc.) and the analysis assumes implementation
of all laws and regulations.

46.1.4

Impact Indicators Used for Analysis

Impact indicators identified to analyze the effects of the alternatives on vegetation communities, noxious
weeds, and riparian/wetland habitats include:

Vegetation communities: acre (percent) of surface disturbance by vegetation type and
alternative

Riparian/wetland habitats: acre (percent) of wetland habitat that may be degraded or lost, by
alternative

Noxious weeds: Qualitative and quantitative (acres and percent of surface disturbance) analysis

Impact indicators for special status plant species and significant plant communities include:

46.15

The extent of potential adverse impacts to special status plant species and significant plant
communities from reasonably foreseeable oil and gas development is compared by alternative
by calculating the estimated acres and percentage of the following habitats that may be
degraded or lost.

Potential habitat for federally listed, BLM, and Forest Service sensitive plant species
Critical habitat for federally listed species
Presence of known individuals or populations within the analysis area

The potential for adverse impacts to special status plant species and significant plant
communities is compared by alternative by calculating the estimated acres and percentage of
the areas where sensitive plant species habitat would overlap with NSO areas. The assumption
would be that NSOs, even if not developed to address these species, would still minimize
impacts to special status plant species and significant plant communities by limiting surface
disturbance.

Methods of Analysis

Methods of analysis for general vegetation communities, noxious weeds, and riparian/wetland habitats
include the following for each alternative:
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Vegetation Communities

¢ |dentify vegetation community types within the lease area.

o |dentify stipulations by alternative that pertain to specific vegetation communities (some are
NSO, some are CSU).

o |dentify acres of impact per zone using surface disturbance projections contained in Chapter 2.0.

e Estimate acres of impact per zone to calculate percentage of each vegetation community’s
approximate disturbance under each alternative.

Riparian and Wetland Habitats

e Same as vegetation communities’ methodology (above), with consideration of fen and other
riparian/wetland NSO and CSU stipulations.
Noxious Weeds

e Noxious weed analysis is addressed qualitatively based on the assumption that where more
acreage of disturbance and vehicle access is projected, there is a greater likelihood of noxious
weeds spreading and establishing.

¢ |dentify weed prevention and treatment management practices that would be applied to all
leases and ground-disturbing activities within the lease area.

¢ Identify reclamation/restoration requirements that would be applied to all leases and ground-
disturbing activities within the lease area.

Special Status Plant Species and Significant Plant Communities

¢ |dentify rare plant potential habitat within the lease area.

e Disclose acres of each lease without NSO stipulations in each type of rare plant habitat to
identify those locations that may be open to surface disturbance.

o |dentify acres of potential surface disturbance per zone using surface disturbance projections
contained in Chapter 2.0.

e Estimate acres of impact to calculate the percentage of each sensitive species’ modeled
habitat’s approximate disturbance per lease from reasonably foreseeable oil and gas
development.

46.2 Stipulation Coverage of Vegetation Resources

In order for oil and gas leasing within the analysis area to be consistent with environmental laws and
regulations, this analysis considers proposed lease stipulations to reduce potential impacts of oil and gas
development on vegetation communities, riparian/wetland habitats, and special status plants and
significant plant communities. There are no specific lease stipulations related to noxious weeds. The
methodology in developing stipulations is discussed in Section 1.4.6, “Lease Stipulations,” and the
rationale for stipulations is shown in Appendix B of the WRNF Oil and Gas Leasing Final EIS. The
definition of the resource and purpose of the stipulation is identified on each stipulation form in

Appendix A of the 2014 WRNF Oil and Gas Leasing Final EIS and in Appendix B of the 1993 Final EIS.
The definition of the resource and purpose for GMUGNF resources is identified on each stipulation form
in Appendix C of the 1993 GMUGNF Oil and Gas Leasing Plan Amendment.

The following subsections identify the NSO and CSU stipulations that were included in the WRNF 1993
Alternative (Alternative 1, the No Action Alternative) and those proposed under the action alternatives to
reduce potential disturbance impacts of oil and gas development on vegetation communities,
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riparian/wetland habitats, noxious weeds, and special status plant species and significant plant
communities. There are no TL stipulations associated with vegetation.

SLTs allow for reasonable measures that may be required to minimize adverse impacts to other
resource values, land uses, or land users. SLTs are described in more detail in Section 1.1.5.1.

46.2.1 Resource-specific Stipulations

Table 4.6-1 identifies five NSO and three CSU stipulations specific to vegetation resources. Only the
Riparian/Wetland — GMUGNF NSO stipulation applies to Alternatives 1 and 2. All other NSO and CSU
stipulations apply to Alternatives 3, 4 and the Preferred Alternative. As described in Section 2.3.6,
the Preferred Alternative would apply Alternatives 2 stipulations to producing and committed
leases and Alternative 4 stipulations to undeveloped leases. There are no TL stipulations associated
with vegetation resources.

Table 4.6-1 Vegetation Resource-specific Stipulations

Alternatives | Alternatives Preferred

Stipulation l1and 2"? 3and 4*° Alternative
NSO
Alpine N/A X N/A
Fen Wetlands X X
Water Influence Zones (WI2) X X
Threatened, Endangered, Proposed and Candidate (TEPC) X X
Plant Species Populations and Habitats
Csu
Spruce-Fir Old Growth and Old Growth Recruitment Stands N/A X X
Plant Species of Local Concern, including Significant Natural X X
Plant Communities
Sensitive Plant Species X X

! Alternatives 1 and 2 have the same stipulations.

2 Alternatives 3 and 4 have the same stipulations, but Alternative 4 would cancel all or part of 25 leases. Alternative 5 would

cancel all leases and is therefore not included in this table.

% Under Alternatives 1, 2, 3, and 4, the Riparian/Wetland GMUGNF NSO stipulation would be applied to approximately 2.9 acres
of GMUGNF-managed lands within the leases. This comprises about <0.1 percent of the Analysis Area. The stipulations under
consideration in this EIS would not be applied to this acreage. Definitions: NSO: No Surface Occupancy; CSU: Controlled

Surface Use.

NSO Stipulations

The Alpine NSO stipulation would preclude surface disturbance in alpine habitats for the purpose of
preventing significant or permanent impairment to alpine vegetation and preventing impacts to rare plant
and wildlife species dependent on alpine habitats. There are no exceptions or waivers associated with
this stipulation. A modification may be granted if an environmental analysis demonstrates, through
specific surveys, that the area of proposed activities is not alpine habitat (Appendix A, USFS 2014a).

| Under Alternatives 1 and 2 and the Preferred Alternative, Alpine NSO is unchecked because alpine
habitat is not identified within the lease area.

The Fen Wetlands NSO stipulation precludes surface disturbance in all areas within 330 feet of fen
wetlands within the leasing area in order to maintain species richness, plant diversity, soil nutrient levels,
water budgets, and flow patterns to fen wetlands in order to sustain their ecological function. There are
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no exceptions for this stipulation. A modification may be granted if an environmental analysis determines
that the wetland is not a fen wetland. However, it should be noted that the NSO stipulation for W1z
(floodplains, streams, wetlands, lakes, or naturally occurring ponds) may still apply to these areas. A
waiver may be granted if an environmental analysis determines that the areas mapped as fen wetlands
in the entire leasehold do not possess wetland attributes (Appendix A, USFS 2014a).

The WIZ (Stream, Lakes, Floodplains, Wetlands or Naturally Occurring Ponds) NSO stipulation
precludes surface disturbance in all areas within a minimum horizontal width of 100 feet from each side
of the water-dependent features, but may be wider in areas with well-developed floodplains. An
exception may be granted if an environmental analysis finds the nature of the Proposed Action could be
conditioned so as not to negatively impact the water resources identified. Consideration must include the
degree of slope, soils, importance of the amount and type of wildlife and fish use, water quality, riparian
vegetation, and other related resource values. A modification may be granted if an environmental
analysis determines that project design or mitigation measures can be used to prevent impacts to WIZ.
Consideration must include the variability in terrain, degree of slope, soils, importance of the amount and
type of wildlife and fish use, water quality, riparian vegetation, and other related resource values. If
wetlands are present, no exceptions or modifications would be granted unless compliance can be
demonstrated with Executive Order (EO) 11990. A waiver may be granted if an environmental analysis
determines that the areas mapped as WIZ in the entire leasehold do not possess those attributes
(Appendix A, USFS 2014a).

The TEPC Plant Species Populations and Habitats NSO stipulation precludes surface disturbance of
occupied and potential habitats necessary for the maintenance or recovery of species listed under the
ESA (including proposed and candidate species) or by the State of Colorado as threatened or
endangered. An exception may be granted if an environmental analysis demonstrates that the activity
would have negligible impacts and would not cause adverse effects to species or their critical habitats. If
an exception is granted, monitoring, special design, construction, and implementation measures,
including relocation of operations by more than 200 meters (656 feet), may be required. In such
situations that an exception may be granted, the activity would be subject to additional COAs and
reclamation standards to ensure resource values are maintained. Granting of an exception is a
discretionary action, which the operator should not routinely expect. A modification may be granted if an
environmental analysis determines that the species has relocated; the occupied habitat has increased or
decreased; or that the nature or conduct of the activity, as proposed or conditioned, would not impair
values associated with the maintenance or recovery of the species. If a species is delisted, the
stipulation will continue to apply for 5 years after de-listing to satisfy monitoring requirements. Other
requirements will apply if the species remains classified as sensitive, or is otherwise protected. A waiver
may be granted if an environmental analysis determines that the species is delisted, becomes extinct or
if the site has been unoccupied by the species for a minimum period of 15 years (Appendix A, USFS
2014a). Under Alternatives 1 and 2, TEPC Plant Species Populations and Habitats NSO is unchecked
because populations are not mapped. This stipulations would be addressed during site specific NEPA.

As noted in Table 4.6-1, A Riparian/Wetland - GMUGNF NSO stipulation, applied to about 3 acres of
the lease area, precludes surface disturbance in wetlands and floodplains per EOs 11990 and 11988,
respectively, within the GMUGNF. The purpose of the EOs is to avoid, to the extent possible, the

long- and short-term adverse impacts associated with the destruction or modification of wetlands and
floodplains and to avoid new construction in wetlands wherever there is a practical alternative.
Additionally, it is recognized that there is a direct relationship between impacts on wetlands and
floodplains and effects on water quality and aquatic ecosystems. There is a high risk of irreversible and
irretrievable impacts on aquatic ecosystems with operations and development in wetlands, floodplains,
and riparian areas within the GMUGNF. Waivers, exceptions, or maodifications for this stipulation would
be considered if it can be shown through environmental analysis and the application of mitigation
measures that the impacts to wetlands, floodplains, and riparian resources will be minimized and that no
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other alternative route for a road or pipeline is feasible because of environmental effects (Appendix C,
USFS 1993b). In such cases, the NSO stipulation for WIZ may still apply to portions of these areas.

CSU Stipulations

The Spruce-Fir Old Growth and Old Growth Recruitment Stands CSU stipulation is applied to maintain
spruce-fir old growth and old growth recruitment stands through the retention of ecological functions of
old growth spruce-fir forests and conservation of spruce-fir old growth recruitment forest stands. An
exception may be granted if an environmental analysis determines that the activity would not impair
values associated with the maintenance or viability of the old growth or old growth recruitment stands. A
modification may be granted if an environmental analysis determines that the old growth or old growth
recruitment stands have decreased through natural causes (e.g., wildland fire, insects, blowdown, etc.);
or that the nature or conduct of the activity, as proposed or conditioned, would not impair values
associated with the maintenance or viability of the old growth or old growth recruitment stands. There are
no waivers associated with this stipulation (Appendix A, USFS 2014a).

The Plant Species of Local Concern CSU stipulation is applied to maintain and manage viable and well-
distributed habitats for all existing native and desired nonnative plants, including significant natural plant
communities. An exception may be granted if an environmental analysis determines that the activity
would not impair values associated with the maintenance or viability of the species. A modification may
be granted if an environmental analysis determines that the species is no longer present; the occupied
habitat has increased or decreased; or that the nature or conduct of the activity, as proposed or
conditioned, would not impair values associated with the maintenance or viability of the species and
would minimize or eliminate threats affecting the status of the species. A waiver may be granted if an
environmental analysis determines that the species is no longer designated as a Species of Local
Concern or if the site has been unoccupied by the species for a minimum period of 15 years

(Appendix A, USFS 2014a).

The Sensitive Plant Species CSU stipulation is applied to avoid disturbance to sensitive plant species
and significant natural plant communities that would result in a trend toward federal listing or loss of
viability. An exception may be granted if an environmental analysis determines that the activity would not
impair values associated with the maintenance or viability of the species. A modification may be granted
if an environmental analysis determines that the species is no longer present; the occupied habitat has
increased or decreased; or that the nature or conduct of the activity, as proposed or conditioned, would
not impair values associated with the maintenance or viability of the species and would minimize or
eliminate threats affecting the status of the species. A waiver may be granted if an environmental
analysis determines that the species is no longer designated as Forest Service sensitive or if the site has
been unoccupied by the species for a minimum period of 15 years. (Appendix A, USFS 2014a)

46.2.2 All Other NSO Stipulations

Implementation of other (non-vegetation resource) NSO stipulations may minimize impacts to vegetation
resources from potential surface-disturbing impacts. Depending on the alternative, these may include,
but are not limited to geology/soils (steep slopes and sensitive soils), water resources and aquatic
habitat (W1Z), and wildlife (sensitive habitat). However, if the resources these stipulations were designed
to address are not found to occur on the leases, the coverage provided by these stipulations to
vegetation resources would not be realized. The degree of coverage from the implementation of all NSO
stipulations would therefore be overestimated if not all stipulations are implemented.

4.6.3 Impacts Common to All Alternatives

This analysis focuses on potential future surface-disturbing impacts to vegetation resources that could
result from making lands available to lease or plugging and abandoning active wells. Surface-disturbing
activities from oil and gas development (e.g., construction of well pads, access roads, power lines, and
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pipelines) or from reclaiming oil and gas wells (plugging and abandoning) and infrastructure would be
similar across all alternatives, but would vary in the overall number of acres impacted and the timing and
distribution of disturbance and reclamation. Impacts by alternative are presented in Section 4.6.4.

46.3.1 Impacts Identified in the 2014 Final EIS

The 2014 Final EIS for Future Oil and Gas Leasing on the WRNF (USFS 2014a), which is hereby
incorporated by reference, included an analysis of impacts of future leasing decisions on noxious
weeds (see pages 379-385) and rare plants (see pages 231-260). Impacts to riparian and wetland areas
were tangentially addressed within the surface water impacts analysis (see pages 76-87), and in the rare
plants analysis. Impacts to general vegetation were discussion generally within the terrestrial wildlife
habitat analysis (see pages 181-219). A biological evaluation was prepared for all potentially affected
sensitive plant species that could occur within the analysis area. Impacts identified for vegetation
resources within the WRNF Final EIS were considered indirect based on the action of making lands
available for future oil and gas leasing. The 2014 Final EIS identified the following direct and indirect
effects from reasonably foreseeable disturbance:

e Direct: Trampling of individuals, breaking, crushing, or uprooting plants, driving machinery or
skidding material over plants, smothering or covering individuals or populations by slash, chips,
soil, dust, or fallen trees resulting in interrupted photosynthesis and reproduction.

e Indirect: Increased dust, changes in vegetation composition and cover, introduction of a gravel
layer to the soil surface, increased vectors and habitat for competitive invasive plant species,
changing local hydrologic patterns in plant habitat, increased localized fire potential, changed
soil conditions in plant habitat, changed foraging behavior of livestock/wildlife in and adjacent to
developed areas, changed distribution of recreation activities in and adjacent to developed
areas, and impacts on plant pollinators or mycorrhizae (USFS 2014a, page 238).

Impacts under each alternative were compared based on stipulations protecting vegetation habitat
available to lease for future oil and gas development and the potential for the RFDS to occur in these
habitats. As noted in the 2014 Final EIS, while a very small portion of the leases overlap with the
GMUGNF; there would be low potential for the RFDS to occur in these areas (USFS 2014a, page 43).

4.6.4 Vegetation Communities

Surface disturbance from oil and gas development would directly impact vegetation communities and
riparian/wetland habitats through vegetation removal and mechanical damage to plants during
construction of infrastructure. Plant community composition, species diversity, and the relative
occurrence of functional groups and successional stages of those communities would all be affected by
oil and gas development. Additional indirect impacts to vegetation from surface disturbance could
include soil compaction; erosion; damage to soil structure; mixing of soil horizons; changes in hydrology;
loss of biological soil crusts; alteration of soil microbial communities; shifts in soil nutrient availability;
reduction in pollinators; and changes to plant species diversity, density or health as a result of noxious
weeds (see Section 4.6.3.2). These impacts could affect recovery or reclamation of vegetation
communities and riparian/wetland habitats following disturbance. Vehicle traffic on oil and gas access
roads could have an impact on vegetation beyond the acreage of disturbance due to the fugitive dust
generated from vehicle travel depositing on vegetation, most intensively within approximately 300 feet of
the edges of roads. Plant health and vigor may be reduced due to impaired photosynthesis caused by
dust accumulation on leaf surfaces. Dust generation and deposition on nearby vegetation also could
occur during construction of well pads, road, and pipelines.

Projected oil and gas development under any alternative would result in the disturbance of relatively low
percentages of any plant species, plant community, or structural stage. However, where concentrated
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development occurs over large areas, surface-disturbing activities could affect the overall health of the
plant communities and riparian/wetland habitats.

46.4.1 Riparian/Wetland Habitats

Riparian/wetland habitats are relatively scarce resources that are vulnerable to degradation. Because of
their limited availability, riparian/wetland habitats could potentially have the highest percentage of surface
occupancy impacts as compared to other vegetation types.

Development of well pads and roads, and pipelines in or near these areas may produce erosion and
sedimentation, compaction and damage to fragile soils, loss of vegetation, and effects to ecosystem
function. Any changes in the timing and magnitude of streamflow or introduction of chemical pollutants
such as fuels and industrial chemicals also may affect riparian ecosystems. Development also increases
the potential for non-native species to invade riparian areas.

While eliminating surface disturbance in and near riparian areas (i.e., implementation of NSO
stipulations) is generally assumed to minimize or eliminate these impacts, where development occurs
outside of the NSO stipulations, depending on proximity, there is a slight potential for indirect impacts
from airborne dust that may settle on riparian vegetation.

4.6.4.2 Noxious Weeds

Surface disturbance and removal of existing vegetation would increase opportunities for the
establishment and spread of noxious weeds and other non-native invasive plant species. This could in
turn reduce native plant species diversity, native plant densities, desirable plant cover, soil microbial
community species composition and function, and overall ecological health of vegetation communities.
Decreased ecological health would make vegetation communities and riparian/wetland habitats less
resistant to drought, fire, insect pests, livestock and wildlife grazing pressures, non-native species
invasion, and other natural disturbances or stressors. Roads act as common vectors for the introduction
of noxious weeds and non-native plants, wildlife, and diseases. These noxious weeds and non-native
species and diseases can lead to habitat degradation, competition with native species, and potentially
reduced survival of native species. Native plant communities could be indirectly impacted by herbicides
used to control noxious weeds and other invasive species, potentially resulting in collateral mortality or
loss of plant productivity.

The potential for the introduction and spread of noxious weeds would depend on the amount of surface
disturbance, the proximity to existing populations, and the BMPs used by Operators to minimize the
establishment and spread by noxious weeds. SLTs allow the BLM to require the relocation of operations
up to than 200 meters (approximately 660 feet), noxious weed inventories, or other requirements to
minimize impacts of surface disturbance. These may include requirements to clean equipment, use
certified weed-free seed and mulch, re-vegetate disturbed areas, and monitor and treat existing weed
infestations. While development in close proximity to existing noxious weed populations may increase
the potential for weed proliferation, it also offers an opportunity for noxious weed control, since active
weed management on the part of the Operator would be required. Similarly, constraining new
development to locations with existing populations of noxious weeds also would minimize the potential
for establishment of new noxious weed populations in areas where they do not currently exist.

4.6.4.3 Special Status Plant Species and Significant Plant Communities

For all alternatives, any activities that might affect federally listed species would be subject to
consultation with the USFWS under Section 7 of the ESA. At the site-specific APD stage of permitting, if
adverse effects are likely, the land-managing agency would propose conservation measures, often with
advice from the USFWS, which would be applied as COAs. If, during the formal consultation process,
either adverse impacts, jeopardy of the species, or destruction or adverse modification of critical habitat
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is determined to be likely, the USFWS would identify reasonable and prudent alternatives that would
avoid the adverse impacts or the likelihood of jeopardy to the species in a Biological Opinion.

Sensitive plant species, plant species of local concern, and significant plant communities all have the
potential to be directly and indirectly impacted by oil and gas development. Efforts would be made at the
individual project level to minimize direct impacts to special status plant species and habitats. Although
agency policy directs management of these species such that they do not trend towards federal listing,
they do not receive the same level of protection as federally listed species. Therefore, direct mortality
from oil and gas development is possible under any of the alternatives.

Special status plants and significant plant communities could be indirectly impacted by all of the same
impacts described for vegetation communities and riparian/wetland habitats in Section 4.6.3.1. These
impacts include habitat degradation from noxious weeds and other invasive non-native plant species,
harm from herbicide drift during treatment of weeds, physiological impacts from dust deposition, impacts
to pollinators and their habitats, shifts in neighboring plant species composition within special status
species habitats, and degradation of soils and their microbial communities. These impacts may lead to
the loss or degradation of suitable habitat for special status plant species and significant plant
communities.

While implementation of NSO stipulations is generally assumed to minimize these impacts, where
development occurs outside of the NSO stipulations, depending on proximity, there is a potential for
indirect impacts on special status plant species or significant plant communities from deposition of
airborne dust, invasive species, herbicide drift from chemical treatment of invasive species, and impacts
to pollinators.

4.6.5 Impacts by Alternative
The impacts to vegetation resources by each alternative are analyzed as follows:
e Calculating the percentage of the analysis area covered by resource-specific stipulations and all

other NSO stipulations within the analysis areas.
¢ Evaluating the potential for impacts to vegetation resources based on the relative amount of
potential oil and gas exploration opportunities (the RFD) and extent to which the RFDS may be
developed in key vegetation communities and habitats.
46.5.1 Alternative 1 (No Action Alternative)

Alternative 1 is the No Action Alternative that would reaffirm the existing lease stipulations on the
65 leases as they were originally issued.

Stipulation Coverage

Under Alternative 1, there would be no resource-specific NSO, CSU, or TL stipulations associated with
general vegetation or riparian/wetland habitats”.
General Vegetation

Table 4.6-2 displays the amount of general vegetation cover that would be covered all (combined) NSO
stipulations under Alternative 1.

! As noted in Section 4.6.2.1, within the GMUGNF, an existing NSO stipulation is applied to riparian and wetland communities that

precludes surface disturbance in 2.9 acres (less than 0.1 percent of general vegetation communities) of leases in Zone 2.
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Table 4.6-2 Stipulation Coverage of General Vegetation Cover under Alternative 1

Zone Acres of Vegetatliczm All NSOs .
Cover by Zone™ (percent coverage)
1 10,114 100
2 24,938 39
3 42,767 8
4 2,562 3

Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in resolution
between the FSVeg WRNF spatial dataset compared to the FSVeg GMUGNF dataset.

Vegetation communities cover the total area of each zone.

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) would be covered by the Riparian/Wetland GMUGNF
NSO stipulation.

With consideration of all NSO stipulations proposed under this Alternative, there would be no part of
Zone 1 open to on-lease oil and gas development as long as all stipulations are implemented without
exceptions or waivers. An estimated 61 percent of Zone 2, 92 percent of Zone 3, and 98 percent of
Zone 4 would be open to surface-disturbing activities associated with oil and gas development

Riparian/Wetland Habitats

Table 4.6-3 displays the amount of riparian/wetland habitats covered by all NSO stipulations under
Alternative 1.

Table 4.6-3 Stipulation Coverage of Riparian/Wetland Habitats under Alternative 1

Riparian/Wetland Habitat Acreage All NSOs
Zone (percent of zone)* (percent coverage)?
1 1,635 (16) 100
2 2,444 (10) 37
3 6,228 (15) 9
4 301 (12) <1

! Riparian/wetland habitat was determined by analyzing the following spatial data sources: National Wetland Inventory data,

FSVeg data, USFS WIZ data, and USFS Fen data.

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF
NSO stipulation. The alternatives analyzed in this EIS do not consider any changes to this stipulation.

2

With consideration of all NSO stipulations, none of the riparian/wetland habitats in Zone 1 would
available for surface-disturbing activities associated with oil and gas development as long as all
stipulations are implemented without exceptions or waivers. An estimated 63 percent of the
riparian/wetland habitats in Zone 2, 91 percent of habitat in Zone 3, and 99 percent of habitat in Zone 4
would be open to surface-disturbing activities associated with oil and gas development.

Noxious Weeds

As shown in Table 4.6-2, resource-specific NSO stipulations would fully preclude surface disturbance in
less than 1 percent of Zone 2, but with consideration of all NSO stipulations, surface-disturbing activities
associated with oil and gas development would be precluded in all of Zone 1, 39 percent of Zone 2,
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8 percent of Zone 3, and 3 percent of Zone 4. Table 4.6-4 displays the acres of known noxious weed
infestations relative to NSO stipulation coverage in each zone under Alternative 1.

Table 4.6-4 Stipulation Coverage of Known Populations of Noxious Weeds under
Alternative 1

Acres of Known Populations All NSOs
Zone of Noxious Weeds® (percent coverage)
1 2 100
2 1,105 51
3 310 2
4 <1 <1

! Known population acreages are based on data from both WRNF and GMUGNF.

With consideration of all NSO stipulations, no surface-disturbing activities would occur in Zone 1, so
there would be no impacts relative to known noxious weed populations in Zone 1. About half of the area
within Zone 2 would be precluded from surface disturbance, but the density of known noxious weed
infestations is greatest within this zone. Most of Zone 3 lacks NSO coverage, so the risk of disturbance
within known weed infestations is high. Impacts within the small acreage of Canada thistle in Zone 4
would be prevented where this infestation occurs due to all NSO coverage.

Special Status Plant Species

The special status plant species and significant plant communities are analyzed by the habitat categories
listed below.

e Federally listed plant species suitable habitat: DeBeque phacelia (Phacelia submutica), Ute
ladies’-tresses orchid (Spiranthes diluvialis), and Colorado hookless cactus (Sclerocactus
glaucus).

e Special status plant species (BLM sensitive species, Regional Forester’s Sensitive Plant
Species) suitable habitat types: alpine, fen, forested, and non-forested habitat.

e Significant plant community habitat.

There are no resource-specific stipulations associated with vegetation resources. The following
subsections analyze resource-specific stipulations and all other stipulations with respect to vegetation
resources within the special status plant species analysis area for Alternative 1.

Table 4.6-5 displays amount of special status plant species and significant plant community suitable
habitats and the percent of that habitat covered by individual resource specific NSO stipulations and all
NSO stipulations. A 300-meter extension from the leasing area is included in the analysis, because this
area could be subject to indirect impacts from on-lease oil and gas development, and because of
potential for direct impacts in that area if oil and gas development infrastructure were constructed off the
lease to access fluid minerals within the lease using directional or horizontal drilling.
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Table 4.6-5 Stipulation Coverage of Special Status Plant Species and Significant Plant
Community Suitable Habitat under Alternative 1
Suitable Habitat * Acreage All NSOs
Location (percent of zone) (percent Coverage)3

DeBeque Phacelia Suitable Habitat

Off-lease? 121 (<1) 94
Zone 1 3,729 (37) 100
Zone 2 0 N/A
Zone 3 0 N/A
Zone 4 0 N/A
Ute ladies’-tresses Suitable Habitat

Off-lease? 355 (1) 95
Zone 1 4,829 (48) 100
Zone 2 92 (<1) 0
Zone 3 0 N/A
Zone 4 0 N/A
Colorado Hookless Cactus Suitable Habitat

Off-lease? 121 (<1) 94
Zone 1 3,729 (37) 100
Zone 2 0 N/A
Zone 3 0 N/A
Zone 4 0 N/A
Special Status Plant Species Suitable Alpine Habitat

Off-lease? 1(<1) 100
Zone 1 0 N/A
Zone 2 0 N/A
Zone 3 0 N/A
Zone 4 0 N/A
Special Status Plant Species Suitable Fen Habitat

Off-lease? 150 (<1) 10
Zone 1 0 N/A
Zone 2 4 (<1) 100
Zone 3 113 (<1) 12
Zone 4 10 (<1) 0
Special Status Plant Species Suitable Forested Habitat

Off-lease? 11,254 (37) 39
Zone 1 6,518 (64) 100
Zone 2 10,844 (43) 47
Zone 3 36,478 (85)

Zone 4 2,182 (85)
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Table 4.6-5 Stipulation Coverage of Special Status Plant Species and Significant Plant
Community Suitable Habitat under Alternative 1

Suitable Habitat * Acreage All NSOs

Location (percent of zone) (percent Coverage)3
Special Status Plant Species Suitable Non-forested Habitat
Off-lease? 4,904 (16) 61
Zone 1 2,924 (29) 100
Zone 2 12,985 (52) 34
Zone 3 6,123 (14) 11
Zone 4 379 (15) <1
Significant Plant Community Habitat
Off-lease? 6,308 (21)
Zone 1 1,993 (20) 100
Zone 2 306 (1) 0
Zone 3 11,415 (27) 9
Zone 4 0 N/A

! Suitable habitats were determined by Forest Service modeling for significant plant species; significant plant community habitat

is based on Colorado Natural Heritage Program data, see Section 3.6.5 for more information.

The “off-lease” area is the 300-meter extension from the leasing area. Total NSO column is reported to address the potential for
off-lease development. Individual stipulations are not reported for off-lease areas because they are covered by stipulations
unrelated to this EIS. For off-lease areas only, the total NSO percentage includes both existing NSO and areas that are
designated as closed to leasing.

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF
NSO stipulation. The alternatives analyzed in this EIS do not consider any changes to this stipulation.

Under Alternative 1, there would be no resource-specific stipulations identified to preclude or minimize
surface disturbance within special status plant species and significant plant communities. Without
consideration of non-resource related NSO stipulations, all special status plant species habitat on the
WRNF would be available to oil and gas development activities prior to site-specific surveys and ESA
consultation at the APD stage of permitting. With consideration of all NSO stipulations, the potential for
development in special status plant species and significant plant community habitat would as follows.

e DeBeque phacelia: Within Zone 1, all (100 percent) DeBeque phacelia suitable habitat in
Zone 1 would be covered by non-resource-related NSOs. There is no suitable habitat for
DeBeque phacelia in Zones 2, 3, and 4. Ninety-four percent of DeBeque phacelia suitable
habitat in off-lease areas is covered by existing NSO stipulations.

e Ute ladies’-tresses: One hundred percent of suitable habitat would be covered by
non-resource-related NSOs in Zone 1. In Zone 2, there would be no NSO stipulations covering
suitable habitat. There is no suitable habitat for Ute ladies’-tresses in Zones 3 and 4. An
estimated 95 percent of Ute ladies’-tresses suitable habitat in the off-lease area is covered by
existing NSO stipulations.

e Colorado hookless cactus: One hundred percent of suitable habitat would be covered by all
other NSOs in Zone 1. There is no suitable habitat for Colorado hookless cactus in Zones 2, 3,
and 4. An estimated 94 percent of Colorado hookless cactus suitable habitat in the off-lease
area is covered by existing NSO stipulations.
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e Special status plant species: All suitable alpine habitat within the analysis area is located in
off-lease area and is closed to leasing for future oil and gas development.

— There is no suitable fen habitat in Zone 1. One hundred percent of suitable fen habitat in
Zone 2 and 12 percent of suitable fen habitat in Zone 3 would be covered by NSOs. No
suitable fen habitat in Zone 4 would be covered by NSO stipulations. In off-lease areas, an
estimated 68 percent of suitable fen habitat is precluded from surface development
(10 percent is covered by existing NSOs; and an additional 58 percent is closed to leasing).

— One hundred percent of suitable forested habitat in Zone 1, 47 percent of suitable forested
habitat in Zone 2, 8 percent of suitable forested habitat in in Zone 3, and 3 percent of
suitable forested habitat in Zone 4 would be covered by NSOs. In off-lease areas, an
estimated 82 percent of suitable forested habitat is precluded from surface development
(39 percent is covered by existing NSOs, and an additional 43 percent is closed to leasing).

— One hundred percent of suitable non-forested habitat in Zone 1, 34 percent of suitable non-
forested habitat in Zone 2, 11 percent of suitable non-forested habitat in Zone 3, and less
than 1 percent of suitable non-forested habitat in Zone 4 would be covered by NSOs. An
estimated 74 percent of suitable non-forested habitat in the off-lease area is covered by
existing NSOs; an additional 13 percent is closed to leasing.

¢ Significant plant community habitat: One hundred percent of significant plant community
habitat in Zone 1 and 9 percent in Zone 3 would be covered by NSOs. No significant plant
community habitat within Zone 2 would be covered by NSO stipulations. There is no significant
plant community habitat in Zone 4. In off-lease areas, 31 percent of significant plant community
habitat is covered by existing NSOs; an additional 37 percent is closed to leasing.

Impacts from Projected Future Oil and Gas Development

The RFDS under Alternative 1 projects up to 416 wells on an estimated 60 well pads, resulting in

892 acres of short-term (construction) disturbance and 387 acres of long-term (operations) surface
disturbance. Potential impacts to these areas from surface disturbance are described in Section 4.6.3.
Impacts by zone are discussed below.

The Zone 1 RFDS (36 wells on 5 well pads) would result in 77 acres of construction surface disturbance
and 33 acres of operations disturbance within the 10,114-acre zone. With consideration of all NSOs,
surface-disturbing activities associated with the RFDS could not be conducted on any of the

10,114 acres of vegetation within the Zone 1 leases. This includes all general vegetation cover, all
riparian/wetland habitat; all suitable habitat for DeBeque phacelia, Ute ladies’-tresses, Colorado hookless
cactus; all special status plant species suitable forested and non-forested habitat; and all significant plant
community habitat within this zone. All known populations of noxious weeds (2 acres) would be avoided
and the potential for introducing new weed infestations to the zone would be minimized by the NSO
stipulations present in all zone acreages. If NSO stipulations were exempted, there would be no
resource-specific CSU stipulations that could require surveys or special development techniques to
otherwise minimize disturbance.

The Zone 2 RFDS (319 wells on 46 well pads) would result in 684 acres of construction surface
disturbance and 296 acres of operations disturbance within the 24,938-acre zone. Initial surface
disturbance associated with the RFDS would comprise about 3 percent of the lease. Portions of the
Zone 2 RFDS could occur in any or all of the 92 acres of Ute ladies’-tresses suitable habitat (the only
federally listed plant species within Zone 2). NSO stipulations would preclude surface disturbance in
special status species suitable fen habitat, but the full Zone 2 RFDS could occur in special status plant
species suitable forested or non-forested habitats (which comprise 64 and 29 percent of the zone,
respectively). If the full Zone 2 RFDS were to occur in suitable forested habitat, construction surface
disturbance would affect 6 percent of all such habitat in Zone 2. If the full Zone 2 RFDS were to occur in
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suitable non-forested habitat, construction surface disturbance would affect 5 percent of all such habitat
in Zone 2. The full Zone 2 RFDS could not be developed within significant plant community habitat
because there are only 306 acres of this habitat present in the Zone 2, but if the full extent of significant
plant community habitat without NSO stipulations were developed, this would affect 100 percent of all
such habitat within Zone 2. With consideration of all NSOs, the full Zone 2 RFDS could be developed
within riparian/wetland habitats (since surface disturbing activities would not be precluded in 61 percent
of the riparian/wetland areas present within this zone). If the full Zone 2 RFDS were to occur in
riparian/wetland habitat, construction surface disturbance would affect about 26 percent of all such
habitat in the zone. Known populations of noxious weeds would be present in the areas that are
available for on-lease development; however, the BLM could require minor project relocations or impose
conditions of approval at the site-specific level to control existing populations and minimize the potential
for spread to areas of new surface disturbance.

The Zone 3 RFDS (52 wells on 7 well pads) would result in 111 acres of construction surface
disturbance and 48 acres of operations surface disturbance within the 42,767-acre zone. Most of the
zone would have SLTs or TLs that do not address vegetation resources. Surface disturbance associated
with the RFDS would comprise less than 1 percent of the lease. There would be no impacts to any
suitable habitat for federally listed plant species, as none are present in this zone. The full Zone 3 RFDS
could occur in special status plant species suitable fen, forested, or non-forested habitats (which
comprise <1, 85, and 14 percent of the zone, respectively); significant plant community habitat (which
occur in 27 percent of the zone); or riparian/wetland areas (which comprise 18 percent of the zone). If
the full Zone 3 RFDS were to occur in suitable fen habitat, construction surface disturbance would affect
almost 100 percent of all such habitat in Zone 3. If the full Zone 3 RFDS were to occur in suitable
forested habitat, construction surface disturbance would affect less than 1 percent of all such habitat in
Zone 3. If the full RFDS were to occur in suitable non-forested Zone 3 habitat, construction surface
disturbance would affect 3 percent of all such habitat in Zone 3. If the full Zone 3 RFDS were to occur in
significant plant community habitat, construction surface disturbance would affect 1 percent of all such
habitat in Zone 3. If the full Zone 3 RFDS were to occur in riparian/wetland habitat, construction surface
disturbance would affect about 1 percent of all such habitat in Zone 3. All known populations of noxious
weeds would be present in the areas that are available for on-lease development.

The Zone 4 RFDS (10 wells on 1 well pad) would result in 21 acres of construction surface disturbance
and 9 acres of operations surface disturbance within the 2,562-acre zone. The zone would be primarily
covered by SLTs or TLs that do not address vegetation resources. Surface disturbance associated with
the RFDS would comprise less than 1 percent of the lease. There would be no impacts to any suitable
habitat for federally listed plant species, as none are present in this zone. The full Zone 4 RFDS could
occur in special status plant species suitable forested or non-forested habitats (which comprise 85 and
15 percent of the zone, respectively). If the full Zone 4 RFDS were to occur in suitable forested habitat,
construction surface disturbance would affect 1 percent of all such habitat in Zone 4. If the full Zone 4
RFDS were to occur in suitable non-forested habitat, construction surface disturbance would affect

6 percent of all such habitat in Zone 4. The full Zone 4 RFDS also could occur in riparian/wetland habitat
(which comprises 15 percent of the zone). If the full Zone 4 RFDS were to occur in riparian/wetland
habitat, construction surface disturbance would affect 5 percent of all such habitat in Zone 4. Portions of
the Zone 4 RFDS also could occur in the 10 acres of suitable fen habitat affecting up to 100 percent of all
such habitat in Zone 4. There would be no impacts to any significant plant community habitat as none
are present in this zone.

Directional or horizontal drilling techniques may be used to develop some or all of the RFDS from
off-lease locations. Within 300 meters of leases, almost all suitable habitat for federally listed species is
precluded from development through closure or NSO stipulations. About 18 acres of suitable habitat for
Ute ladies’-tresses and 7 acres of suitable habitat for DeBeque phacelia and Colorado hookless cactus
are available for surface disturbing activities. Surface disturbance in off-lease areas is precluded in all
off-lease special status species suitable alpine habitat. While the majority of off-lease suitable fen,
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forested, and non-forested habitat and significant plant community habitat also is precluded from surface
disturbance, portions of the RFDS could still be developed in those habitats given the percentage of
coverage relative to the amount of total habitat. After consideration of off-lease stipulations and closures
approximately 48 acres of suitable fen habitat, 2,025 acres of suitable forested habitat, 1,275 acres of
suitable non-forested habitat, and 2,018 acres of significant plant community habitat are open to surface
disturbing activities.

Surveys would be conducted during site-specific NEPA to ensure compliance with the ESA, and any
activities that may affect federally listed species would be subject to consultation with the USFWS under
Section 7 of the ESA. Depending on stipulation coverage, the BLM can require minor or major project
relocations to minimize the potential for spread to areas with new surface disturbance. Under all
stipulations may impose conditions of approval at the site-specific level to control existing populations.

4.6.5.2 Alternative 2

Alternative 2 would modify 8 of the 65 existing leases to address inconsistencies with the 1993 EIS and
ROD. This alternative would add stipulations to eight leases (identified in the 1993 EIS and ROD), but
not attached to leases as they were issued.

Stipulation Coverage

Under Alternative 2, there would be no resource-specific NSO, CSU, or TL stipulations associated with
general vegetation or riparian/wetland habitats?.

General Vegetation

The only change between Alternative 1 and Alternative 2 would occur in Zone 3 (see Alternative 1,
Section 4.6.4.1), where additional stipulations would preclude surface disturbance in an additional
1 percent of the 42,767 acres of vegetation cover within the zone.

Riparian/Wetland Habitats

The only change between Alternative 1 and Alternative 2 would occur in Zone 3 (see Alternative 1,
Section 4.6.4.1), where additional stipulations would preclude surface disturbance in approximately
574 acres (an additional 26 acres or 0.4 percent) of the 6,228 acres of riparian and wetland habitat
within the zone.

Noxious Weeds

Alternative 2 would have NSO stipulations applied to an additional 1 percent of vegetation cover within
Zone 3; however, there would be no changes to the percentage of coverage of known noxious weed
populations within this zone as compared to Alternative 1.

Special Status Plant Species

Alternative 2 would have NSO stipulations applied to an additional 1 percent of vegetation cover within
Zone 3. The additional stipulations would preclude surface disturbance in an additional 1 percent of
suitable forested and non-forested habitats and 3 percent of significant plant community habitat within
the zone. There would be no changes to the stipulation coverage of suitable habitat for DeBeque
phacelia, Ute ladies’-tresses, Colorado hookless cactus, or suitable habitat alpine habitat because
Zone 3 does not contain those habitats.

2 As noted in Section 4.6.2.1, within the GMUGNF, an existing NSO stipulation is applied to riparian and wetland communities that

precludes surface disturbance in 2.9 acres (less than 0.1 percent of general vegetation communities) of leases in Zone 2.
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Impacts from Projected Future Oil and Gas Development

The RFDS for Alternative 2 would result in the same amount surface disturbance as Alternative 1. The
potential for the RFDS to affect vegetation resources would be similar to Alternative 1 except that in
Zone 3, there would be slightly fewer acres of suitable forested habitat, suitable non-forested habitat, and
significant plant community habitat available for on-lease development of the RFD.

4.6.5.3 Alternative 3

Alternative 3 modifies the 65 existing leases to match the stipulations for future leasing identified in the
Alternative 2 from the 2014 WRNF Final EIS. There are four NSO stipulations specific to vegetation
under Alternative 3:

e Alpine

e Fen Wetlands

o« Wiz

e TEPC Plant Species Populations and Habitats

There are three CSU stipulations specific to vegetation resources:

e Spruce-Fir Old Growth and Old Growth Recruitment Stands

e Plant Species of Local Concern, including Significant Natural Plant Communities

e Sensitive Plant Species
Section 4.6.2 provides a description of these stipulations. As with all stipulations within the lease area, it
is possible that resource-specific stipulations may overlap each other. As noted in Section 4.6.2.1, within
the GMUGNF, an existing NSO stipulation is applied to riparian and wetland communities that precludes

surface disturbance in 2.9 acres (less than 0.1 percent of general vegetation communities) of leases in
Zone 2).

Stipulation Coverage

General Vegetation

Table 4.6-6 displays the amount of general vegetation cover that would be covered by individual
resource-specific NSO or CSU stipulations and all NSO stipulations under Alternative 3.

Within Zone 1, CSUs for Species of Local Concern and Sensitive Plant Species would be applied to
constrain development in the majority of the 10,114-acre zones. Under the Sensitive Plant Species CSU,
surveys and special design, construction and implementation measures may be required to ensure that
disturbance that would not result in a trend toward federal listing or loss of viability of any Sensitive Plant
Species. Under the Species of Local Concern CSU, surveys and special design, construction, and
implementation measures may be required to maintain and manage viable and well-distributed habitats
for all species. Exceptions to either CSU may be granted if a site-specific environmental analysis
determines that the activity would not impair values associated with the maintenance or viability of the
species. If implemented, the TEPC NSO stipulation also would preclude surface disturbance in

73 percent of the lease. Sixteen percent of Zone 1 would preclude surface disturbance under the WIZ
NSO. One hundred percent of all vegetation cover would be precluded from surface disturbance if all
NSOs were implemented.

Within Zone 2, the CSU for Sensitive Plant Species could be applied to 95 percent of the 24,938-acre
zone. Other resource-specific CSU and NSO stipulations would provide minimal coverage of zone
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acreage. An estimated 87 percent would be precluded from surface disturbance if all NSOs were
implemented.

Within Zone 3, the CSU for Sensitive Plant Species could be applied to 66 percent of the 42,767-acre
zone. Other resource-specific CSU and NSO stipulations would provide minimal coverage of zone
acreage. An estimated 86 percent of all vegetation cover would be precluded from surface disturbance if
all NSOs were implemented.

Within Zone 4, the CSU for Sensitive Plant Species could be applied to 89 percent of the 2,562-acre
zone. Other resource-specific CSU and NSO stipulations would provide minimal coverage of zone
acreage. An estimated 92 percent of all vegetation cover would be precluded from surface disturbance if
all NSOs were implemented.

Riparian/Wetland Habitats

Table 4.6-7 displays the amount of riparian/wetland habitat that would be covered by individual
resource-specific NSO or CSU stipulations and all NSO stipulations under Alternative 3.

The TEPC NSO would cover 83 percent of Zone 1 and the Fen NSO stipulation would preclude surface
disturbance in 1, 6 and 17 percent of riparian/wetland habitat in Zones, 2, 3, and 4, respectively. Under
all zones, the Sensitive Plant Species CSU would apply to the majority of riparian/wetland habitat. Under
this CSU, surveys and special design, construction, and implementation measures may be required to
ensure that disturbance would not result in a trend toward federal listing or loss of viability of any
Sensitive Plant Species. Under all zones, the W1Z NSO would preclude surface disturbance in 97, 93,
81, and 85 percent of riparian/wetland habitat in Zones 1, 2, 3, and 4, respectively. This stipulation may
still apply to modifications of other resource specific NSO stipulations (e.g., Fen NSO). Within Zone 1,
the Species of Local Concern CSU would overlay over 85 percent of all riparian/wetland habitat. Under
this CSU, surveys and special design, construction and implementation measures during site-specific
development may be required to minimize impacts to these species. The coverage afforded to
riparian/wetland habitat by other CSU resource-specific stipulations would be minimal. With
consideration of all stipulations developed under Alternative 3, surface disturbance would be fully
precluded in 100 percent of Zone 1, 99 percent of Zone 2, 98 percent of Zone 3, and 97 percent of
Zone 4 riparian/wetland habitats if all NSOs were implemented.

Noxious Weeds

As shown in Table 4.6-8, with consideration of all NSO stipulations, surface-disturbing activities
associated with oil and gas development would be precluded in all of Zone 1 and Zone 4, 95 percent in
Zone 2, and 77 percent in Zone 3.
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Table 4.6-6 Stipulation Coverage of General Vegetation Cover Under Alternative 3

Resource-specific CSU Stipulations Resource-specific NSO Stipulations

(percent coverage) (percent coverage)3 All NSOs

Acres of Spruce-Fir Species of Sensitive Fen (percent

Location® Vegetation Cover? | Old Growth | Local Concern | Plant Species Alpine Wiz TEPC Wetland coverage)
Zone 1 10,114 1 81 100 0 16 73 0 100
Zone 2 24,938 7 11 95 0 9 2 <1 87
Zone 3 42,767 13 0 66 <1 13 0 2 86
Zone 4 2,562 5 0 89 0 12 0 4 92

! Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in resolution between the FSVeg WRNF dataset compared to the FSVeg

GMUGNF dataset.
Vegetation communities cover the total area of each zone.

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) would be covered by the Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed in this EIS do not
consider any changes to this stipulation.

Table 4.6-7 Stipulation Coverage of Riparian/Wetland Habitats under Alternative 3

Resource-specific CSU Stipulations Resource-specific NSO Stigulations

Riparian/ Wetland (percent coverage) (percent coverage) All NSOs

Habitat Acreage Spruce-Fir Species of Sensitive Fen (percent

Location® (percent zone)1 Old Growth Local Concern | Plant Species Alpine Wiz TEPC Wetland coverage)
Zone 1 1,635 (16) <1 85 100 0 97 83 0 100
Zone 2 2,444 (10) 7 2 96 0 93 17 1 99
Zone 3 6,228 (15) 11 0 79 0 81 0 6 98
Zone 4 301 (12) 5 0 95 0 85 0 17 97

! Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in resolution between the FSVeg WRNF dataset compared to the FSVeg
GMUGNF dataset.

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed in this EIS do not
consider any changes to this stipulation.

2
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Table 4.6-8 Stipulation Coverage of Known Populations of Noxious Weeds under

Alternative 3

Acres of Known Populations All NSOs
Zone of Noxious Weeds* (percent coverage)
1 2 100
2 1,105 95
3 310 77
4 <1 100

! Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in resolution
between the FSVeg WRNF spatial dataset compared to the FSVeg GMUGNF dataset.

Special Status Plant Species

Table 4.6-9 displays the amount of special status plant species and significant plant community suitable
habitats that would be covered by individual resource-specific NSO or CSU stipulations and all NSO
stipulations proposed under Alternative 3. A 300-meter extension from the leasing area is included in the
analysis because this area could be subject to indirect impacts from on-lease oil and gas development,
and because of potential for direct impacts in that area if oil and gas development infrastructure were
constructed off the lease to access fluid minerals within the lease using directional or horizontal drilling.
With consideration of all NSO stipulations, the potential for development in special status plant species
and significant plant community habitat would as follows:

Final EIS

DeBeque phacelia: Within Zone 1, CSU stipulations for Species of Local Concern and
Sensitive Plant Species would be applied to 99 percent of the 3,729 acres of suitable habitat.
The NSO for TEPC would overlay almost all of the same acreage, and the NSO for WIZ would
overly about 22 percent of suitable habitat. All (100 percent) DeBeque phacelia suitable habitat
in Zone 1 would be precluded from surface disturbance if all NSOs were implemented. There is
no suitable habitat for DeBeque phacelia in Zones 2, 3, and 4. Ninety-four percent of DeBeque
phacelia suitable habitat in off-lease areas is precluded from surface disturbance by existing
NSO stipulations.

Ute ladies’-tresses: The CSU stipulation Sensitive Plant Species and the NSO for TEPC would
be applied to almost all of the Ute ladies’-tresses suitable habitat within the zones (4,829 acres
in Zone 1 and 92 acres in Zone 2). Within Zone 1, the CSU stipulation for Species of Local
Concern would overlay about 96 percent of this habitat and the W1Z NSO would overlay about
18 percent. One hundred percent of suitable habitat would be precluded from surface
disturbance if all NSOs were implemented. There is no suitable habitat for Ute ladies’-tresses in
Zones 3 and 4. An estimated 95 percent of Ute ladies’-tresses suitable habitat in the off-lease
area is precluded from surface disturbance by existing NSO stipulations.
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Table 4.6-9 Stipulation Coverage of Special Status Plant Species and Significant Plant Community Suitable Habitat under Alternative 3

Resource-specific CSU Stipulations Resource-specific NSO Stipulations
Suitable Habitat: (percent coverage) (percent coverage)3 All NSOs
Acreage Spruce-Fir Species of Sensitive Fen (percent
Location (percent of zone) Old Growth | Local Concern | Plant Species Alpine Wiz TEPC Wetland coverage)

DeBeque Phacelia Suitable Habitat
Off-lease? 121 (<1) 94
Zone 1 3,729 (37) 0 99 99 0 22 97 0 100
Zone 2 0 NA NA NA NA NA NA NA N/A
Zone 3 0 NA NA NA NA NA NA NA N/A
Zone 4 0 NA NA NA NA NA NA NA N/A
Ute ladies’-tresses Suitable Habitat
Off-lease’ 355 (1) 95
Zone 1 4,829 (48) 0 96 99 0 18 100 0 100
Zone 2 92 (<1) 0 0 100 0 43 100 0 100
Zone 3 0 NA NA NA NA NA NA NA NA
Zone 4 0 NA NA NA NA NA NA NA NA
Colorado Hookless Cactus Suitable Habitat
Off-lease? 121 (<1) 94
Zone 1 3,729 (37) 0 99 99 0 22 97 0 100
Zone 2 0 NA NA NA NA NA NA NA N/A
Zone 3 0 NA NA NA NA NA NA NA N/A
Zone 4 0 NA NA NA NA NA NA NA NA
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Table 4.6-9 Stipulation Coverage of Special Status Plant Species and Significant Plant Community Suitable Habitat under Alternative 3
Resource-specific CSU Stipulations Resource-specific NSO Stipulations
Suitable Habitat: (percent coverage) (percent coverage)3 All NSOs
Acreage Spruce-Fir Species of Sensitive Fen (percent
Location (percent of zone) Old Growth | Local Concern | Plant Species Alpine Wiz TEPC Wetland coverage)
Special Status Plant Species Suitable Alpine Habitat
Off-lease? 1(<1) 100
Zone 1 0 NA NA NA NA NA NA NA N/A
Zone 2 0 NA NA NA NA NA NA NA N/A
Zone 3 0 NA NA NA NA NA NA NA N/A
Zone 4 0 NA NA NA NA NA NA NA N/A
Special Status Plant Species Suitable Fen Habitat
Off-lease’ 150 (<1) 68
Zone 1 0 NA NA NA NA NA NA NA N/A
Zone 2 4 (<1) 1 100 100 100 100
Zone 3 113 (<1) 5 96 100 100 100
Zone 4 10 (<1) 0 95 100 100 100
Special Status Plant Species Suitable Forested Habitat
Off-lease? 11,254 (37) 82
Zone 1 6,518 (10) 1 85 100 9 78 0 100
Zone 2 10,844 (43) 17 91 11 <1 93
Zone 3 36,478 (85) 15 62 <1 10 87
Zone 4 2,182 (85) 6 87 0 9 94
Special Status Plant Species Suitable Non-Forested Habitat
Off-lease’ 4,904 (16) 74
Zone 1 2,924 (29) <1 67 100 20 64 0 100
Zone 2 12,985 (52) <1 1 99 8 1 <1 82
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Table 4.6-9 Stipulation Coverage of Special Status Plant Species and Significant Plant Community Suitable Habitat under Alternative 3

Resource-specific CSU Stipulations Resource-specific NSO Stipulations

Suitable Habitat: (percent coverage) (percent coverage)3 All NSOs

Acreage Spruce-Fir Species of Sensitive Fen (percent

Location (percent of zone) Old Growth | Local Concern | Plant Species Alpine Wiz TEPC Wetland coverage)
Zone 3 6,123 (14) 1 0 84 <1 29 0 4 82
Zone 4 379 (15) 0 0 100 0 28 0 14 81

Significant Plant Community Habitat

Off-lease’ 6,308 (21) 68
Zone 1 1,993 (20) 0 99 99 0 18 99 0 100
Zone 2 306 (1) 3 0 76 0 13 0 0 60
Zone 3 11,415 (27) 10 0 59 0 12 0 2 92
Zone 4 0 NA NA NA NA NA NA NA N/A

! suitable habitats were determined by Forest Service modeling for significant plant species; significant plant community habitat is based on Colorado Natural Heritage Program data, see

Section 3.6.5 for more information.

The “off-lease” area is the 300-meter extension from the leasing area. Total NSO column is reported to address the potential for off-lease development. Individual stipulations are not reported
for off-lease areas because they are covered by stipulations unrelated to this EIS. For off-lease areas only, the Total NSO percentage includes both existing NSO and areas that are
designated as closed to leasing.

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed in this EIS do not
consider any changes to this stipulation.
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Final EIS

Colorado Hookless Cactus: Within Zone 1, CSU stipulations for Species of Local Concern and
Sensitive Plant Species would be applied to 99 percent of the 3,729 acres of suitable habitat.
The NSO for TEPC would overlay almost all of the same acreage, and the NSO for WIZ would
overly about 22 percent of suitable habitat. One hundred percent of suitable habitat would be
precluded from surface disturbance if all NSOs were implemented. There is no suitable habitat
for Colorado hookless cactus in Zones 2, 3, and 4. An estimated 94 percent of Colorado
hookless cactus suitable habitat in the off-lease area is precluded from surface disturbance by
existing stipulations.

Special status plant species: NSO coverage of suitable habitat types would be as follows:

— All suitable alpine habitat within the analysis area is located in off-lease area and is CTL for
future oil and gas development.

— There is no suitable fen habitat in Zone 1. Within Zones 2, 3, and 4, the Fen NSO, WIZ
NSO, and the Sensitive Plant Species CSU would cover all suitable habitat. The WIZ NSO
may still apply to modifications of other resource specific NSO stipulations (e.g., Fen NSO).
In off-lease areas, an estimated 74 percent of suitable fen habitat is precluded from surface
development (10 percent through existing NSOs; an additional 58 percent is closed to
leasing).

— Within Zones 1, 2, and 4, the Sensitive Plant Species CSU would be applied to between
87 and 100 percent of all suitable forested habitat within those zones; within Zone 3, the
Sensitive Plant Species CSU would cover about 60 percent of all suitable forested habitat.
Additionally, within Zone 1, the Species of Local Concern CSU and the TEPC NSO would
overlay 85 and 78 percent all suitable forested habitat, respectively, but would cover little or
no suitable forested habitat within the other zones. The WIZ NSO would overlay relatively
small percentages at 9, 11, 10, and 9 percent of all suitable forested habitat in Zones 1, 2, 3,
and 4, respectively. All (100 percent) suitable forested habitat in Zone 1, 93 percent of
suitable forested habitat in Zone 2, 87 percent of suitable forested habitat in Zone 3, and
94 percent of suitable forested habitat in Zone 4 would be precluded from surface
disturbance if all NSOs were implemented. Off-lease, an estimated 82 percent of suitable
forested habitat is precluded from surface development (39 percent through NSOs; an
additional 43 percent is CTL).

— The Sensitive Plant Species CSU would overlay almost all suitable non-forested habitat in
all four zones. Coverage would range from 84 (in Zone 3) to 100 percent (Zones 1 and 4).
Additionally, within Zone 1, the Species of Local Concern CSU and the TEPC NSO would
overlay 67 and 64 percent all suitable non-forested habitat, respectively. The WI1Z NSO
would overlay 20, 8, 29, and 28 percent of all suitable non-forested habitat in Zones 1, 2, 3,
and 4, respectively. All (100 percent) suitable non-forested habitat in Zone 1, 82 percent of
suitable non-forested habitat in Zone 2, 82 percent of suitable non-forested habitat in
Zone 3, and 81 percent of suitable non-forested habitat in Zone 4 would be precluded from
surface disturbance if all NSOs were implemented. Off-lease, an estimated 74 percent of
suitable non-forested habitat is precluded from surface development (61 percent though
existing NSOs, and an additional 13 percent is closed to leasing).

Significant plant community habitat: Within Zone 1, significant plant community habitat would
be covered by 4 resource-specific stipulations (Sensitive Plant Species CSU, Species of Local
Concern CSU, WIZ NSO, and the TEPC NSO). Within Zones 2 and 3, the Sensitive Plant
Species CSU would be applied to 76 and 59 percent of significant plant community habitat,
respectively, and the WIZ NSO would be applied to 13 and 12 percent of significant plant
community habitat, respectively. There would be very little coverage afforded by other
stipulations, except in Zone 3, where 10 percent of the habitat would be covered by the Spruce-
fir Old Growth CSU and 12 percent would be covered by the WIZ NSO. One hundred percent of
significant plant community habitat in Zone 1, 60 percent of significant plant community habitat in
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Zone 2, 92 percent of significant plant community habitat in Zone 3 would be precluded from
surface disturbance if all NSOs were implemented. There is no significant plant community
habitat in Zone 4. In off-lease areas, an estimated 74 percent of significant plant community
habitat is precluded from surface development (31 percent through existing NSOs; an additional
37 percent is closed to leasing).

Impacts from Projected Future Oil and Gas Development

The RFDS under Alternative 3 projects up to 413 wells on an estimated 59 well pads, resulting in

886 acres of short-term (construction) disturbance and 384 acres of long-term (operations) surface
disturbance. Potential impacts to these areas from surface disturbance are described in Section 4.6.3.
Impacts by zone are discussed below.

The Zone 1 RFDS (36 wells on 5 well pads) would result in 77 acres of construction surface disturbance
and 33 acres of operations disturbance within the 10,114-acre zone. With consideration of all NSOs,
surface-disturbing activities associated with the RFDS could not be conducted on any of the Zone 1
leases. This includes all riparian/wetland habitat; all suitable habitat for DeBeque phacelia, Ute ladies’-
tresses, Colorado hookless cactus; all special status plant species suitable habitat; and all significant
plant community habitat within this Zone. All known populations of noxious weeds (2 acres) would be
avoided and the potential for introducing new weed infestations to the zone would be minimized by the
total preclusion of surface disturbance through NSO stipulations. If NSO stipulations were exempted,
most riparian and special status species also would be covered by one or more CSU stipulations that
could require surveys or special development techniques to minimize habitat disturbance.

The Zone 2 RFDS (319 wells on 46 well pads) would result in 684 acres of construction surface
disturbance and 296 acres of operations disturbance within the 24,938-acre zone. Surface disturbance
would be precluded in all suitable habitat for Ute ladies’-tresses (the only federally listed plant species
within Zone 2) through a resource-specific NSO stipulation. While NSOs overlay the majority of special
status plant species suitable habitat and significant plant community habitat in Zone 2, given the
percentage of NSO coverage relative to the amount of total habitat, the entire RFDS could still be
developed in suitable forested and non-forested habitat and significant plant community habitat;
however, most (between 76 and 99 percent) of these habitats would be covered by resource-specific
CSUs that could require surveys or special development techniques to minimize habitat disturbance.
With consideration of all NSOs (none of which are resource-specific), about 760 acres of suitable
forested habitat, 2,335 acres of suitable non-forested habitat, and 122 acres significant plant community
habitat would be open to surface disturbance. If the full Zone 2 RFDS were to occur in suitable forested
habitat, construction surface disturbance would affect 6 percent of all such habitat in Zone 2. If the full
Zone 2 RFDS were to occur in suitable non-forested habitat, construction surface disturbance would
affect 5 percent of all such habitat in Zone 2. The RFDS could not be developed in full within significant
plant community habitat because there are only 306 acres present in Zone 2, but if the full extent of
acreage without NSO stipulations were developed, this would affect about 40 percent of all such habitat
within Zone 2. All suitable fen habitat (4 acres) would be precluded from surface disturbance by NSO
stipulations and covered by a resource-specific CSU stipulation. A portion of the RFDS could be
developed in the 22 acres of riparian habitat that are not covered by NSO stipulations. Most, but not all,
riparian habitat would be covered one or more CSU stipulation that could require surveys or special
development techniques to minimize disturbance. If all 22 acres without NSO stipulations were
developed, this would affect about 1 percent of riparian/wetland habitat within the Zone 2. About

5 percent of the known noxious weed populations in Zone 2 are present in areas in which surface
disturbance would not be precluded.

The Zone 3 RFDS (49 wells on 7 well pads) would result in 104 acres of construction surface
disturbance and 45 acres of operations surface disturbance within the 42,767-acre zone. There would be
no direct impacts to any suitable habitat for federally listed plant species, as none are present in this
zone. On-lease development of the full RFDS could occur in special status plant species suitable
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forested or non-forested habitat, or in significant plant community habitat. Between 59 and 84 percent of
these habitats would be subject to resource-specific CSUs. With consideration of all NSOs covering
these habitats (none of which are resource-specific), about 1,742 acres of suitable forested habitat,
1,102 acres of suitable non-forested habitat, and 9,132 acres of significant plant community habitat
would be open to surface disturbance. If the full Zone 3 RFDS were to occur in suitable forested habitat,
construction surface disturbance would affect less than 1 percent of all suitable forested habitat in

Zone 3. If the full Zone 3 RFDS were to occur in suitable non-forested habitat, construction surface
disturbance would affect 3 percent of all such habitat in Zone 3. If the full Zone 3 RFDS were to occur in
significant plant community habitat, construction surface disturbance would affect 1 percent of all such
habitat in Zone 3. All suitable fen habitat (113 acres) would be precluded from surface disturbance by
NSO stipulations and covered by a resource-specific CSU stipulation. About 90 percent of the
approximately 6,228 acres of riparian/wetland habitat in Zone 3 would be covered by a resource-specific
CSuU stipulation that could require surveys or special development techniques to minimize disturbance. If
all NSO stipulations were implemented, about 2 percent (124 acres) of Zone 3 riparian/wetland habitat
would be available to surface disturbing activities. If the full Zone 3 RFDS were to occur in riparian/
wetland habitat, construction surface disturbance would affect 2 percent of all such habitat in Zone 3.
Twenty-three percent of known noxious weed populations within Zone 3 are present in areas that would
not be precluded from surface disturbance.

The Zone 4 RFDS (10 wells on 1 well pad) would result in 21 acres of construction surface disturbance
and 9 acres of operations surface disturbance within the 2,562-acre zone. There would be no direct
impacts to any suitable habitat for federally listed plant species, as none are present in this zone.
On-lease development of the full RFDS could occur in special status plant species suitable forested or
non-forested habitat; however, almost 90 percent of suitable forested habitat and 100 percent of suitable
non-forested habitat would be subject to resource-specific CSUs. With consideration of all NSOs
covering these habitats (none of which are resource-specific), about 130 acres of suitable forested
habitat and 72 acres of suitable non-forested habitat would be open to surface disturbance. If the full
Zone 4 RFDS were to occur in suitable forested habitat, construction surface disturbance would affect

1 percent of all such habitat in Zone 4. If the full Zone 4 RFDS were to occur in suitable non-forested
habitat, construction surface disturbance would affect 6 percent of all such habitat in Zone 4. All suitable
fen habitat (10 acres) would be precluded from surface disturbance by NSO stipulations as well as
covered by a resource-specific CSU stipulation. With consideration of all NSOs, about 3 percent

(8 acres) of all riparian/wetland habitat in Zone 4 would be available for surface disturbance. Most
acreage would be subject to resource-specific CSUSs. If the full Zone 4 RFDS were to occur in
riparian/wetland habitat, construction surface disturbance would affect 7 percent of all such habitat in
Zone 4. All known populations of noxious weeds (less than 1 acre) would be avoided if NSO stipulations
were implemented.

Directional or horizontal drilling techniques may be used to develop some or all of the RFDS from off-
lease locations. Within 300 meters of leases, almost all suitable habitat for federally listed species is
precluded from development through closure or NSO stipulations. About 18 acres of suitable habitat for
Ute ladies’-tresses and 7 acres of suitable habitat for DeBeque phacelia and Colorado hookless cactus
are available for surface disturbing activities. Surface disturbance in off-lease areas is precluded in all
off-lease special status species suitable alpine habitat. While the majority of off-lease suitable fen,
forested, and non-forested habitat and significant plant community habitat also is precluded from surface
disturbance, portions of the RFDS could still be developed in those habitats given the percentage of
coverage relative to the amount of total habitat. After consideration of off-lease stipulations and closures
approximately 48 acres of suitable fen habitat, 2,025 acres of suitable forested habitat, 1,275 acres of
suitable non-forested habitat, and 2,018 acres of significant plant community habitat are open to surface
disturbing activities.

Surveys would be conducted during site-specific NEPA to ensure compliance with the ESA, and any
activities that may affect federally listed species would be subject to consultation with the USFWS under
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Section 7 of the ESA. Depending on stipulation coverage, the BLM can require minor or major project
relocations to minimize the potential for spread to areas with new surface disturbance. Regardless of
specific stipulations, the BLM may impose conditions of approval at the project-specific level to mitigate
impacts to existing special status plant species and significant plant community populations or habitat.

46.5.4 Alternative 4 (Proposed Action)

Alternative 4 is the Proposed Action and modifies or cancels the existing 65 leases to match the
stipulations and availability decisions identified for future leasing in the 2014 WRNF Final EIS. Lease
modification would be the same as under Alternative 3. Alternative 4 proposes 25 lease cancellations, all
within Zone 3.

Stipulation Coverage

General Vegetation

Table 4.6-10 displays the Zone 3 vegetation cover that would be within cancelled leases, available for
leasing, covered by individual resource-specific NSO or CSU stipulations, and covered by NSO
stipulations under Alternative 4.

The combination of proposed lease stipulations and proposed lease cancellations would preclude
surface disturbance in about 95 percent of Zone 3 (about 9 percent more than under Alternative 3).
Unlike NSO stipulations, however, lease cancellations would offer no potential for exceptions,
modification, or waivers that would allow surface disturbance. Proposed lease cancellation would
remove 68 percent of the original zone acreage from leasing availability; the remaining acreage in
Zone 3 would comprise 14,307 acres. A resource-specific CSU would be applied to about 72 percent of
the remaining acreage. The WIZ NSO would be applied to about 15 percent of the remaining acreage.
With consideration of all NSOs (none of which are resource-specific), about 98 percent of remaining
acreage in Zone 3 would be precluded from surface disturbance.

Riparian / Wetland Areas

Table 4.6-11 displays the Zone 3 riparian/wetland habitat that would be within cancelled leases,
available for leasing, covered by individual resource-specific NSO or CSU stipulations, and covered by
NSO stipulations under Alternative 4.

The combination of proposed lease stipulations and proposed lease cancellations would preclude
surface disturbance about 99 percent of all riparian/wetland habitat in Zone 3. However, the lease
cancellation would remove 3,574 (57 percent) of the 6,228 acres of riparian/wetland habitat in Zone 3
from leasing availability. Cancelled acreages would not be subject to exceptions, modifications, or
waivers. A resource-specific CSU would be applied to 89 percent of the remaining riparian/wetland
habitat and the WIZ NSO would be applied to about 77 percent of the remaining habitat. With
consideration of all NSOs (hon-resource specific), 97 percent of the remaining riparian/wetland habitat in
Zone 3 would be precluded from surface disturbance.

Noxious Weeds

Approximately 8 percent of known noxious weed populations would be within cancelled leases (in

Zone 3). The potential for spread of these populations through surface disturbance associated with new
oil and gas development would be eliminated in these areas. Conversely, any opportunity for Operator
control of these populations through COAs also would be eliminated in these areas. However, Forest
Service treatment of noxious weeds would continue.
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Table 4.6-10  Zone 3 Stipulation Coverage of General Vegetation Cover under Alternative 4
Resource-specific CSU Stipulations Resource-specific NSO Stipulations
. 2
Vegetation Cover (percent coverage) (percent coverage) NSO plus
| Original Remaining Spruce-Fir Species of Sensitive Cancelled
Zone Acres Zone Old Local Plant Fen All NSOs (% original
Acreage’ Cancelled Acreage Growth Concern Species Alpine Wiz TEPC Wetland (% coverage) acreage)
| 42,767 28,459 14,307 4 0 72 <1 15 0 1 98 95
! Acreage of Zone 3 with no lease areas cancelled.
2 Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed in this EIS do not
consider any changes to this stipulation.
Table 4.6-11  Zone 3 Stipulation Coverage of Riparian/Wetland Habitats under Alternative 4
Resource-specific CSU Stipulations Resource-specific NSO Stipulations
. 2
Vegetation Cover (percent coverage) (percent coverage) NSO plus
| Original Remaining Spruce-Fir Species of Sensitive Cancelled
Zone Acres Zone old Local Plant Fen All NSOs (% original
Acreage’ Cancelled Acreage Growth Concern Species Alpine Wiz TEPC Wetland (% coverage) acreage)
| 6,228 (15) 3,574 2,654 2 0 87 0 7 0 3 97 99
! Acreage of Zone 3 with no lease areas cancelled.
2

consider any changes to this stipulation.

Final EIS

Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed in this EIS do not
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Special Status Plant Species

Table 4.6-12 displays the Zone 3 suitable habitat for special status plant species and significant plant
communities that would be within cancelled leases, available for leasing, covered by individual
resource-specific NSO or CSU stipulations, and covered by NSO stipulations under Alternative 4.

The differences between Alternative 3 and Alternative 4 for special status plant species and significant
plant communities are summarized below.

Final EIS

DeBeque Phacelia Suitable Habitat Ute ladies’-tresses Suitable Habitat Colorado
Hookless Cactus Suitable Habitat: There would be no difference between Alternatives 3
and 4, as there is no suitable habitat in Zone 3.

Suitable Alpine Habitat: There would be no difference between Alternatives 3 and 4, as there
is no suitable habitat in Zone 3.

Suitable Fen Habitat: The combination of NSO lease stipulations and proposed lease
cancellations would preclude surface disturbance in about 100 percent of suitable fen habitat
(same as under Alternative 3); however, under Alternative 4, cancelled lease acreages would
not be subject to exceptions, modifications, or waivers. Eighty percent of the 113 acres of
suitable fen habitat in Zone 3 would be within cancelled leases. All of the remaining acreage
would be covered by resource specific NSO and CSU stipulations. Of this remaining acreage,
the WIZ NSO may still apply to modifications of other resource specific NSO stipulations
(e.g., Fen NSO).

Suitable Forested Habitat: With consideration of both NSO and lease cancellations, 95 percent
of the Zone 3 suitable forested habitat would be precluded from surface disturbance if all NSOs
were implemented. This is 7 percent more than Alternative 3. Sixty-seven percent of the

36,478 acres of suitable forested habitat in Zone 3 would be within cancelled leases and
therefore not subject to exceptions, modification, or waivers. The CSU stipulation for Sensitive
Plant Species would be applied to approximately 68 percent of the remaining suitable forested
habitat; coverage afforded by other resource-specific NSO and CSU stipulations would be
minimal. Surface disturbance would be precluded on 85 percent of the remaining suitable
forested habitat acreage if all NSOs were implemented.

Suitable Non-Forested Habitat: With consideration of both NSO and lease cancellations,

86 percent of the Zone 3 suitable non-forested habitat would be precluded from surface
disturbance if all NSOs were implemented. This is 4 percent more than Alternative 3. Sixty-three
percent of the 6,123 acres of suitable non-forested habitat within Zone 3 would be within
cancelled leases. The CSU stipulation for Sensitive Plant Species would be applied to
approximately 96 percent of the remaining suitable non-forested habitat; coverage afforded by
other resource-specific NSO and CSU stipulations would be minimal. Surface disturbance would
be precluded on about 88 percent of the remaining suitable non-forested habitat if all NSOs
were implemented.

Significant Plant Community Habitat: With consideration of both NSO and lease
cancellations, 98 percent of the Zone 3 significant plant community habitat would be precluded
from surface disturbance if all NSOs were implemented. This is 1 percent more than

Alternative 3. Sixty-four percent of the 11,415 acres of significant plant community habitat within
Zone 3 would be within cancelled leases. The CSU stipulation for Sensitive Plant Species would
be applied to about half of the remaining habitat, but surface disturbance would be precluded on
about 90 percent of the remaining significant plant community habitat if all NSOs were
implemented.
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Table 4.6-12  Zone 3 Stipulation Coverage of Special Status Species Habitat /Wetland Habitats under Alternative 4

Resource-specific CSU

Stipulations Resource-specific NSO Stipulations
Habitat Acreages Within Zone (% of remaining acreage) (% of remaining acreage)® NSO plus
Original Spruce- | Species of | Sensitive All NSOs Closed
Acreage Acres Remaining Fir Old Local Plant Fen (% remaining (% original
Habitat Type (% zone)' | Cancelled Acreage Growth Concern Species Alpine Wiz TEPC Wetland acreage) acreage)

Special Status Plant 113 90 23 1 0 100 0 100 0 100 100 100
Species Suitable Fen (<1)
Habitat
Special Status Plant 36,478 24,620 | 11,858 3 0 68 <0.1 11 0 1 85 95
Species Suitable (85)
Forested Habitat
Special Status Plant 6,123 3,829 2,294 <0.1 0 96 <0.1 <0.1 0 3 88 86
Species Suitable (24)
Non-Forested Habitat
Significant Plant 11,415 7,351 4,064 6 0 50 0 11 0 0 90 98
Community Habitat 27)

! Zone percentage based on a 42,767-acre zone.
2 Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed in this EIS do not
consider any changes to this stipulation.

Final EIS
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Impacts from Projected Future Oil and Gas Development

RFDS under Alternative 4 projects up to 383 wells on an estimated 55 well pads, resulting in 821 acres
of short-term (construction) surface disturbance and 356 acres of long-term (operations) surface
disturbance. Potential impacts to these areas from surface disturbance are described in Section 4.6.3.
Impacts from the RFDS are summarized by zone.

Impacts in Zones 1, 2, and 4 would be the same as Alternative 3. Within Zone 3, 28,459 acres of leases
within the 42,767-acre zone would be cancelled, reducing the area available for development to

14,307 acres. The Zone 3 RFDS would be reduced to 18 wells on 3 well pads. This would result in

39 acres of construction surface disturbance and 17 acres of operations surface disturbance. There
would be no direct impacts to any suitable habitat for federally listed plant species, as none are present
in this zone. On-lease development of the RFDS could occur in special status plant species suitable
forested or non-forested habitat, or in significant plant community habitat. Between 50 and 96 percent of
these habitats would be subject to resource-specific CSUs. With consideration of lease cancellations and
NSOs in the remaining lease acreage, about 1,778 acres of suitable forested habitat, 275 acres of
suitable non-forested habitat, and 406 acres of significant plant community habitat would be open to
surface disturbance. If the full Zone 3 RFDS were to occur in suitable forested habitat, construction
surface disturbance would affect less than 1 percent of all such habitat in remaining Zone 3 leases (and
less than 1 percent of the original Zone 3 habitat acreage). If the full Zone 3 RFDS were to occur in
suitable non-forested habitat, construction surface disturbance would affect 2 percent of all such habitat
in remaining Zone 3 leases (and about 1 percent of the original Zone 3 habitat acreage). If the full Zone 3
RFDS were to occur in significant plant community habitat, construction surface disturbance would affect
1 percent of all such habitat in remaining Zone 3 leases (and less than 1 percent of the original Zone 3
habitat acreage). All remaining suitable fen habitat (23 acres) would be precluded from surface
disturbance by NSO stipulations and covered by a resource-specific CSU stipulation. With consideration
of lease cancellations (3,574 acres) and all NSOs (97 percent of remaining 2,654 acres),
approximately 80 acres of riparian/wetland habitat would be open to surface disturbance, most of
which may be covered by a resource-specific CSU stipulation. If the Zone 3 RFDS were to occur in
available riparian/wetland habitat, construction surface disturbance would affect approximately percent
of all such habitat in remaining Zone 3 leases (approximately 1 percent of the original Zone 3 habitat
acreage). Portions of known noxious weed populations within Zone 3 would be present in the areas that
are available for on-lease development.

The potential for off-lease development would be the same as under Alternative 3.

4.6.55 Alternative 5

Under Alternative 5, all leases would be cancelled, and producing wells would be plugged and
abandoned. Existing wells, access roads, and ancillary facilities would be removed, and all disturbed
areas would be reclaimed. Under Alternative 5, 75 wells on 16 well pads would be reclaimed, resulting in
86 acres of short-term disturbance.

Within Zone 2, there would be approximately 37 acres of disturbance associated with the reclamation of
well pads and 39 acres associated with roads. Within Zone 3, surface disturbance associated with the
reclamation would comprise 1 acre from well pads and 9 acres from roads. No surface disturbance
would occur in the off-lease area, Zone 1, or Zone 4 because there are no existing wells in these areas.
Impacts from well removal are discussed under Section 4.1.3, Impacts Common to All Alternatives, and
may include vegetation removal and mechanical damage to plants, soil compaction, erosion, changes in
hydrology, and encroachment by noxious weeds and invasive plant species, as well as impacts from
fugitive dust.

After reclamation, existing disturbance areas would be seeded with native plant species. Eventual return
to a native plant community would be anticipated, following an interim period of time where the sites

Final EIS 4.6-32



EIS for Previously Issued Oil and Gas Section 4.6 — Vegetation, Riparian and Wetlands,
Leases in the White River National Forest Special Status Species, and Noxious Weeds

would be vulnerable to noxious weeds and other non-native invasive species. Due to the cancellation of
the leases, there would be no anticipated new disturbance to vegetation from new oil and gas
development. As part of well abandonment and road reclamation activities, direct disturbance to special
status species and significant plant communities would be restricted in compliance with federal
regulations under the ESA.

4.6.5.6 Preferred Alternative

The Preferred Alternative was developed by the BLM in response to public comment and recent
decisions by the Forest Service, as the surface management agency. The Preferred Alternative
combines portions of Alternatives 2 and 4 with some modifications. Under this alternative, there
would be 25 undeveloped leases administratively cancelled in full (all within Zone 3),

13 undeveloped leases that would remain open with new stipulations applied under Alternative 4
(with lessee consent), 23 producing or committed leases that would be reaffirmed or modified as
described under Alternative 2, and 4 expired leases currently under appeal that had previously
been part of the Willow Creek Unit (held by production) to which Alternative 2 would apply if the
appeal is upheld by the IBLA. The Preferred Alternative and rationale for development is
described further in Section 2.3.6.

Under the Preferred Alternative, there would be three NSO stipulations specific to vegetation:

1. Fen Wetlands
2. Water Influence Zones

3. TEPC Plant Species
Under the Preferred Alternative, there would be three CSU stipulations specific to vegetation:

1. Spruce Fir Old Growth and Old Growth Recruitment Stands
2. Plant Species of Local Concern, including Significant Natural Plant Communities

3. Sensitive Plant Species

Section 4.6.2 provides a description of these stipulations. As with all stipulations within the lease
area, it is possible that resource-specific stipulations may overlap each other. As noted in
Section 4.6.2.1, within the GMUGNF, an existing NSO stipulation is applied to riparian and
wetland communities that precludes surface disturbance in 2.9 acres (less than 0.1 percent of
general vegetation communities) of leases in Zone 2). There are no TL stipulations associated
with vegetation. Non-resource specific NSO stipulations also provide coverage of vegetation
resources by restricting surface disturbance under the Preferred Alternative. Within Zone 3, a
large portion of the leases would be cancelled, precluding surface disturbance. Unlike NSO
stipulations, however, lease cancellations would offer no potential for exceptions, modification,
or waivers that would allow surface disturbance.

Stipulation Coverage

General Vegetation

Table 4.6-13 displays the amount of general vegetation cover that would be covered by individual
resource-specific NSO or CSU stipulations and all NSO stipulations under the Preferred
Alternative.
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Within Zone 1, non-resource specific NSOs would cover 100 percent of the available acreage.
There would be no coverage under resource-specific stipulations. One hundred percent of all
vegetation cover would be precluded from surface disturbance if all NSOs were implemented.

Within Zone 2, the CSU for Sensitive Plant Species would be applied to 56 percent of the
24,938-acre zone. Other resource-specific CSU and NSO stipulations would provide minimal
coverage of zone acreage. Approximately 74 percent would be precluded from surface
disturbance if all NSOs were implemented.

Within Zone 3, proposed lease cancellation would remove approximately 33, 004 acres of the
original zone acreage from leasing availability thereby eliminating all potential for surface
disturbance on 77 percent of the original Zone acreage. The remaining acreage in Zone 3 would
comprise 9,673 acres. The majority of the remaining acreage would not be covered by NSO
stipulations.

Within Zone 4, the CSU for Sensitive Plant Species would be applied to 89 percent of the
2,562-acre zone. Other resource-specific CSU and NSO stipulations would provide minimal
coverage of zone acreage. Approximately 92 percent of all vegetation cover would be precluded
from surface disturbance if all NSO stipulations were implemented.

Riparian/Wetland Habitats

Table 4.6-14 displays the amount of riparian/wetland habitat that would be covered by individual
resource-specific NSO or CSU stipulations and all NSO stipulations under the Preferred
Alternative.

The Sensitive Plant CSU would offer 54 percent coverage in Zone 2 and 95 percent coverage in
Zone 4. The WIZ NSO would offer 54 percent coverage in Zone 2 and 85 percent coverage in
Zone 4. Other resource specific CSUs and NSOs offer minimal coverage of zone acreage. There
would be no-resource specific stipulation coverage of riparian/wetland habitat within Zones 1
and 3. If all non-resource specific NSOs are implemented, Zone 1 would have 100 percent
coverage, Zone 2 would have approximately 72 percent coverage and Zone 4 would have
approximately 97 percent coverage. There would be virtually no stipulation coverage for the
remaining riparian acreage in Zone 3.

Noxious Weeds

As shown in Table 4.6-15, with consideration of all NSO stipulations for habitat with known
noxious weed populations, surface-disturbing activities associated with oil and gas development
would be precluded in all of Zone 1 and Zone 4, 91 percent would be precluded in Zone 2, but
there would be no NSO coverage for the remaining noxious weed habitat in Zone 3
(approximately 76 acres).
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Table 4.6-13  Stipulation Coverage of General Vegetation Cover Under The Preferred Alternative
Resource-specific NSO
Acres of Resource-specific CSU Stipulations Stipulations
Vegetation Cover'? (percent coverage) (percent coverage)3
Spruce- | Species of Sensitive All NSOs
Acres Acres Fir Old Local Plant Fen (percent
Location® | Zone Acreage | Cancelled Remaining Growth Concern Species Wiz TEPC Wetland coverage)
Zone 1 10,114 NA NA 0 0 0 0 0 100
Zone 2 24,938 NA NA 7 4 56 1 <1 74
Zone 3 42,767 33,004 9,673 0 0 0 0 0 <1
Zone 4 2,562 NA NA 5 0 89 12 0 4 92

! Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in resolution between the FSVeg WRNF dataset
compared to the FSVeg GMUGNF dataset.

Vegetation communities cover the total area of each zone, including cancelled acreage in Zone 3.

® Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) would be covered by the Riparian/Wetland GMUGNF NSO stipulation. The alternatives
analyzed in this EIS do not consider any changes to this stipulation.

Table 4.6-14  Stipulation Coverage of Riparian/Wetland Habitats under The Preferred Alternative
Resource-specific NSO
Riparian/ Wetland Habitat Acreage Resource-specific CSU Stipulations Stipulations
(percent zone)1 (percent coverage) (percent coverage)2
Spruce- | Species of Sensitive All NSOs
Suitable Acres Remaining Fir Old Local Plant Fen (percent
Location® Acreage Cancelled Acreage Growth Concern Species Wiz TEPC Wetland coverage)
Zone 1 1,635 (16) NA NA 0 0 0 0 0 0 100
Zone 2 2,444 (10) NA NA 7 2 54 52 <1 1 72
Zone 3 6,228 (15) 4,093 2,135 (5) 0 0 0 0 0 0 <1
Zone 4 301 (12) NA NA 5 0 95 85 0 17 97

! Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in resolution between the FSVeg WRNF dataset
compared to the FSVeg GMUGNF dataset.
2 Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives
analyzed in this EIS do not consider any changes to this stipulation.
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Table 4.6-15  Stipulation Coverage of Known Populations of Noxious Weeds under
The Preferred Alternative
Acres of Known Populations
of Noxious Weeds*
Acres All NSOs
Zone Suitable Acreage Cancelled Remaining Acreage (percent coverage)

1 2 NA 2 100

2 1,105 NA 1,105 91

3 310 234 76 0

4 <1 NA <1 100

! Approximately 7 acres or 0.01 percent of the total 80,380 acres is not included in the total due to differences in
resolution between the FSVeg WRNF spatial dataset compared to the FSVeg GMUGNF data set.

Special

Status Plant Species

Table 4.6-16 displays the amount of special status plant species and significant plant community
suitable habitats that would be covered by individual resource-specific NSO or CSU stipulations
and all NSO stipulations proposed under the Preferred Alternative. A 300-meter extension around
the leasing area is included in the analysis because this area could be subject to indirect impacts
from on-lease oil and gas development, and because of potential for direct impacts in that area if
oil and gas development infrastructure were constructed off the lease to access fluid minerals
within the lease using directional or horizontal drilling. With consideration of all NSO
stipulations, the potential for development in special status plant species and significant plant
community habitat would as follows:

Final EIS

DeBeque phacelia: Suitable and designated critical habitat for DeBeque phaceliais only
found within Zone 1 and a portion of the surrounding off-lease habitat. There would be
no resource-specific stipulation of suitable and designated critical habitat coverage for
this species; however, there would be 100 percent coverage for suitable habitat within
Zone 1 and 94 percent coverage within suitable off-lease habitat through non-resource
specific NSOs, and 100 percent coverage of designated critical habitat within Zone 1 and
99 percent coverage within critical off-lease habitat through non-resource specific NSOs.

Ute ladies’-tresses: Suitable habitat for Ute ladies’-tresses is found only within Zones 1
and 2 and partially within the off-lease area surrounding these Zones. There would be no
resource-specific stipulation for suitable habitat coverage for this species; however,
there would be 100 percent coverage within Zone 1 and 96 percent coverage within
suitable off-lease habitat through non-resource specific NSOs. There would be no NSO
coverage of suitable habitat within Zone 2.
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Table 4.6-16  Stipulation Coverage of Special Status Plant Species & Significant Plant Community Suitable Habitat for Preferred
Alternative
Suitable Habitat" Acreage Resource-specific CSU Stipulations Resource-specific NSO Stipulations
(percent of zone) (percent coverage) (percent coverage)3
Original Spruce- Species of Sensitive All NSOs
Suitable Cancelled | Remaining Fir Old Local Plant Fen (percent
Location Acreage Acreage Acreage Growth Concern Species Wiz TEPC Wetland coverage)
DeBeque Phacelia Suitable Habitat
Off-lease’ 121 (<1) NA 121 (<1) 94
Zone 1 3,729 (37) NA 3,729 (37) 0 0 0 0 0 0 100
Zone 2 0 NA 0 NA NA NA NA NA NA N/A
Zone 3 0 NA 0 NA NA NA NA NA NA N/A
Zone 4 0 NA 0 NA NA NA NA NA NA N/A
DeBeque Phacelia Critical Habitat
Off-lease? 528 (<1) NA 528 (<1) 99
Zone 1 1,375 (5) NA 1,375 (5) 0 0 0 0 0 0 100
Zone 2 0 NA 0 NA NA NA NA NA NA N/A
Zone 3 0 NA 0 NA NA NA NA NA NA N/A
Zone 4 0 NA 0 NA NA NA NA NA NA N/A
Ute ladies’-tresses Suitable Habitat
Off-lease’ 355 (1) NA 355 (1) 96
Zone 1 4,829 (48) NA 4,829 (48) 0 100
Zone 2 92 (<1) NA 92 (<1) 0 0
Zone 3 0 NA 0 NA NA NA NA NA NA NA
Zone 4 0 NA 0 NA NA NA NA NA NA NA
Colorado Hookless Cactus Suitable Habitat
Off-lease? 121 (<1) NA 121 (<1) 94
Zone 1 3,729 (37) NA 3,729 (37) 0 0 0 0 0 0 100
Zone 2 0 NA 0 NA NA NA NA NA NA N/A

Final EIS

4.6-37



EIS for Previously Issued Oil and Gas
Leases in the White River National Forest

Section 4.6 — Vegetation, Riparian and Wetlands,
Special Status Species, and Noxious Weeds

Table 4.6-16  Stipulation Coverage of Special Status Plant Species & Significant Plant Community Suitable Habitat for Preferred
Alternative
Suitable Habitat" Acreage Resource-specific CSU Stipulations Resource-specific NSO Stipulations
(percent of zone) (percent coverage) (percent coverage)3
Original Spruce- Species of Sensitive All NSOs
Suitable Cancelled | Remaining Fir Old Local Plant Fen (percent
Location Acreage Acreage Acreage Growth Concern Species Wiz TEPC Wetland coverage)
Zone 3 0 NA NA NA NA NA NA NA N/A
Zone 4 0 NA NA NA NA NA NA NA NA
Special Status Plant Species Suitable Alpine Habitat
Off-lease’ 1(<1) NA 1(<1) 0
Zonel 0 NA 0 NA NA NA NA NA NA N/A
Zone 2 0 NA 0 NA NA NA NA NA NA N/A
Zone 3 0 NA 0 NA NA NA NA NA NA N/A
Zone 4 0 NA 0 NA NA NA NA NA NA N/A
Special Status Plant Species Suitable Fen Habitat
Off-lease? 150 (<1) NA 150 (<1) 10
Zone 1l 0 NA 0 NA NA NA NA NA NA N/A
Zone 2 4 (<1) NA 4 (<1) 1 100 100 100 100
Zone 3 113 (<1) 111 2(<1) 0 0 0 0 0
Zone 4 10 (<1) NA 10 (<1) 0 100 100 100 100
Special Status Plant Species Suitable Forested Habitat
Off-lease® | 11,254 (37) NA | 11,254 (37) 40
Zone 1 6,518 (10) NA | 6,518 (10) 0 0 0 0 0 0 100
Zone 2 10,844 (43) NA | 10,844 (43) 17 4 66 8 <1 86
Zone 3 36,478 (85) 28,779 7,699 (18) 0 0 0 <1
Zone 4 2,182 (85) NA | 2,182 (85) 0 87 9 94
Final EIS
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Table 4.6-16  Stipulation Coverage of Special Status Plant Species & Significant Plant Community Suitable Habitat for Preferred
Alternative
Suitable Habitat" Acreage Resource-specific CSU Stipulations Resource-specific NSO Stipulations
(percent of zone) (percent coverage) (percent coverage)3
Original Spruce- Species of Sensitive All NSOs
Suitable Cancelled | Remaining Fir Old Local Plant Fen (percent
Location Acreage Acreage Acreage Growth Concern Species Wiz TEPC Wetland coverage)
Special Status Plant Species Suitable Non-Forested Habitat
Off-lease’ 4,904 (16) NA 4,904 (16) 62
Zone 1 2,924 (29) NA 2,924 (29) 0 0 0 0 0 100
Zone 2 12,985 (52) NA | 12,985 (52) <1 <1 46 <1 <1 64
Zone 3 6,123 (14) 4,095 2,028 (5) 0 0 <1
Zone 4 379 (15) NA 379 (15) 100 28 14 81
Significant Plant Community Habitat
Off-lease? 6,308 (21) NA 6,308 (21) 33
Zone 1 1,993 (20) NA 1,993 (20) 0 100
Zone 2 306 (1) NA 306 (1) 0
Zone 3 11,415 (27) 11,364 51 (<1) 0
Zone 4 0 NA 0 NA NA NA NA NA NA N/A

! suitable habitats were determined by Forest Service modeling for significant plant species; significant plant community habitat is based on Colorado Natural Heritage

Program data, see Section 3.6.5 for more information.
2 The “off-lease” area is the 300-meter extension from the leasing area. Total NSO column is reported to address the potential for off-lease development. Individual
stipulations are not reported for off-lease areas because they are covered by stipulations unrelated to this EIS. For off-lease areas only, the Total NSO percentage
includes both existing NSO and areas that are designated as closed to leasing.
® Under all alternatives, 2.9 acres (or <0.1 percent of the analysis area) is covered by an existing Riparian/Wetland GMUGNF NSO stipulation. The alternatives analyzed
in this EIS do not consider any changes to this stipulation.
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e Colorado Hookless Cactus: Suitable habitat for Colorado hookless cactus is only found
within Zone 1 and a portion of the surrounding off-lease habitat. There would be no
resource-specific stipulation suitable habitat coverage for this species; however, there
would be 100 percent coverage within Zone 1 and 94 percent coverage within suitable off-
lease habitat through non-resource specific NSOs.

e Special status plant species: NSO coverage of suitable habitat types would be as follows:

— All suitable alpine habitat within the analysis area is located in off-lease area and
would be CTL for future oil and gas development.

— Thereis no suitable fen habitat in Zone 1. Within Zones 2 and 4, the Fen NSO, WIZ
NSO, and the Sensitive Plant Species CSU would cover all suitable habitat. There
would be no stipulation coverage within the remaining acreage in Zone 3 (2 acres). In
off-lease areas, an estimated 10 percent of suitable fen habitat would be precluded
from surface development (10 percent through existing NSOs; an additional
58 percent through CTLS).

— Within suitable forested habitat in Zones 2 and 4, the Sensitive Plant Species CSU
would be applied to 66 and 87 percent of acreage within those zones, respectively.
There would be minimal coverage from all other resource-specific stipulations for
these zones (between 0 and 17 percent). There would be no resource-specific
stipulation coverage for Zones 1 and 3. If all NSOs are implemented, they would
cover 100 percent of Zone 1, 86 percent of Zone 2, less than 1 percent of remaining
acreage in Zone 3, 94 percent of Zone 4, and 40 percent of the suitable off-lease area.

— Within suitable non-forested habitat in Zones 2 and 4, the Sensitive Plant Species
CSU would be applied to 46 and 100 percent of acreage within those zones,
respectively. There would be minimal coverage from all other resource-specific
stipulations for these zones (between 0 and 28 percent). There would be no
resource-specific stipulation coverage for Zones 1 and 3. If all NSOs are
implemented, they would cover 100 percent of Zone 1, 64 percent of Zone 2, less than
1 percent of remaining acreage in Zone 3, 81 percent of Zone 4, and 62 percent of the
suitable off-lease area.

e Significant plant community habitat: There would be no resource-specific stipulation
coverage of for suitable significant plant community habitat. If all non-resource specific
NSOs are implemented, there would be 100 percent coverage in Zone 1, and 33 percent
coverage in suitable off-lease areas. There would be no NSO coverage within Zones 1
and 3. Zone 4 has no suitable habitat.

Impacts from Projected Future Oil and Gas Development

The RFDS under the Preferred Alternative projects up to approximately 358 vertical wells and
approximately 17 horizontal wells on approximately 54 well pads, resulting in 805 acres of initial
short-term (construction) disturbance and 349 acres of long-term (operations) surface
disturbance. A discussion of development assumptions can be found in Sections 2.7.4 and 2.7.5.
Potential impacts to these areas from surface disturbance are described in Section 4.6.3. Impacts
by zone are discussed below.

The Zone 1 RFDS (approximately 36 wells on 5 well pads) would result in 77 acres of
construction surface disturbance and 33 acres of operations disturbance within the 10,114-acre
zone. With consideration of all NSOs, surface-disturbing activities associated with the RFDS
could not be conducted on any of the Zone 1 leases. This includes all general vegetation,
riparian/wetland habitat, noxious weed habitat, all suitable habitat for DeBeque phacelia, Ute
ladies’-tresses, Colorado hookless cactus; all special status plant species suitable habitat; and
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all significant plant community habitat within this zone. If NSO stipulations were exempted, there
would be no resource-specific stipulation coverage within Zone 1.

The Zone 2 RFDS (approximately 319 wells on 46 well pads) would result in 684 acres of
construction surface disturbance and 296 acres of operations disturbance within the 24,938-acre
zone. There would be no stipulation coverage of suitable habitat for Ute ladies’-tresses (the only
federally listed plant species within Zone 2). While NSOs overlay the majority of special status
plant species suitable habitat in Zone 2, given the percentage of NSO coverage relative to the
amount of total habitat, the entire RFDS could still be developed in suitable forested and non-
forested habitat and significant plant community habitat. There would be no stipulation
coverage of suitable significant plant community habitat (306 acres). However, some of these
habitats would be covered by resource-specific stipulations that could require surveys or special
development techniques to minimize habitat disturbance. With consideration of all NSOs (non-
resource-specific), about 14 percent of suitable forested habitat, 36 percent of suitable non-
forested habitat, and 100 percent of significant plant community habitat would be open to
surface disturbance. The RFDS could not be developed in full within significant plant community
habitat because there are only 306 acres present in Zone 2, but if the full extent of acreage
without NSO stipulations were developed, could affect up to 100 percent. All suitable fen habitat
(4 acres) would be precluded from surface disturbance by NSO stipulations and covered by a
resource-specific CSU stipulation. The RFDS could be developed in the 28 percent of riparian
habitat that are not covered by NSO stipulations. Some riparian habitat would be covered one or
more CSU stipulation that could require surveys or special development techniques to minimize
disturbance. About 8 percent of the known noxious weed populations in Zone 2 are not covered
by NSO stipulations.

The Zone 3 RFDS (approximately 11 wells on 2 well pads) would result in 23 acres of
construction surface disturbance and 10 acres of operations surface disturbance within the
42,767-acre zone. Lease cancellation in Zone 3 would remove 33,004 acres from leasing
availability, resulting in 9,673 remaining acres within the Zone. There would be no direct impacts
to any suitable habitat for federally listed plant species, as none are present in this zone. On-
lease development of the full RFDS could occur in suitable fen, special status plant species
suitable forested or non-forested habitat, or in significant plant community habitat. Virtually none
of the remaining habitat within Zone 3 would have stipulation coverage. This would leave all
remaining acreage available for development of the RFDS. None of the remaining riparian or fen
habitat would have stipulation coverage. The potential disturbance would be minimal (23 acres
temporary and 10 acres permanent), equating to less than 1 percent of the remaining acreage
within Zone 3.

The Zone 4 RFDS (approximately 10 wells on 1 well pad) would result in 21 acres of construction
surface disturbance and 9 acres of operations surface disturbance within the 2,562-acre zone.
There would be no direct impacts to any suitable habitat for federally listed plant species, as
none are present in this zone. On-lease development of the full RFDS could occur in special
status plant species suitable forested or non-forested habitat; however, almost 90 percent of
suitable forested habitat and 100 percent of suitable non-forested habitat would be subject to
resource-specific CSUs. Other resource-specific CSUs and NSOs would offer minimal coverage
within this zone. With consideration of all non- resource-specific NSOs covering these habitats,
there would be 94 coverage for suitable forested habitat and 81 percent coverage for suitable
non-forested habitat within Zone 4. All suitable fen habitat (10 acres) would be precluded from
surface disturbance by NSO stipulations as well as covered by a resource-specific CSU
stipulation. Nearly all riparian/wetland habitat in Zone 4 would be covered by resource-specific
CSUs and NSOs in addition to non-resource specific NSOs. All known populations of noxious
weeds (less than 1 acre) would be avoided if NSO stipulations were implemented.
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Directional or horizontal drilling techniques may be used to develop some or all of the RFDS
from off-lease locations. Off-lease within the 300-meter buffer, almost all suitable habitat for
federally listed species and critical habitat for DeBeque phacelia is precluded from development
through closure or NSO stipulations. About 4 percent of suitable habitat for Ute ladies’-tresses,
6 percent of suitable habitat for DeBeque phacelia, 1 percent designated critical habitat for
DeBeque phacelia and 6 percent of suitable habitat for Colorado hookless cactus are available
for off-lease surface disturbing activities. Surface disturbance in off-lease areas is not precluded
by NSOs for off-lease suitable alpine habitat (approximately 1 acre). However, off-lease alpine
habitat is CTL. Portions or all of off-lease suitable fen, forested, and non-forested habitat and
significant plant community habitat could be developed given there is only 10 percent fen habitat
coverage, 39 percent forested coverage, 62 percent non-forested coverage, and 33 percent
significant plant community habitat coverage.

Surveys would be conducted during site-specific NEPA to ensure compliance with the ESA, and
any activities that may affect federally listed species would be subject to consultation with the
USFWS under Section 7 of the ESA. Depending on stipulation coverage, the BLM can require
minor or major project relocations to minimize the potential for spread to areas with new surface
disturbance. Regardless of specific stipulations, the BLM may impose conditions of approval at
the project-specific level to mitigate impacts to existing special status plant species and
significant plant community populations or habitat.

4.6.5.7 Summary of Impacts

Alternative 1 (the No Action Alternative) and Alternative 2 would apply almost no resource-related NSO
stipulations and the level of NSO coverage afforded to vegetation resources by other NSO stipulations
would be minimal. Alternative 3 would apply resource-related NSO and CSU stipulations to the leases
and the level of NSO coverage afforded to vegetation resources by other NSO stipulations would be
greater than Alternatives 1 and 2. Alternative 4 offers the same resource-related NSO and CSU
stipulations and a similar level of coverage to vegetation resources from other NSO stipulations, but in
Zone 3, a portion of that coverage would be provided through lease cancellation rather than NSO
stipulations. There are no leasing stipulations associated with Alternative 5, which would cancel all
leases, plug and abandon 75 wells, and reclaim associated facilities and roads. The Preferred
Alternative offers some resource-related stipulation coverage, some coverage by all NSO
stipulations, and some coverage provided by lease cancellation. The level of proposed new
surface disturbance associated with the RFDS would be very similar under Alternative 1 (the No Action
Alternative), Alternative 2, and Alternative 3. Proposed new surface disturbance under Alternative 4
would be slightly lower than under Alternatives 1, 2, and 3. Proposed new surface disturbance under
the Preferred Alternative would be slightly lower than under Alternatives 1 through 4. Alternative 5
would have the lowest level of surface disturbance, which would not be associated with any new
development, but rather would result from the reclamation activities. Impacts to general vegetation,
riparian areas, noxious weeds, and special status plant species habitat are summarized by alternative
below.

General Vegetation

Under the No Action Alternative, and Alternative 2, outside of Zone 1 (which would be fully precluded
from surface disturbance), the RFDS could occur in any vegetation type. Under Alternative 3, surface
disturbance would be fully precluded in Zone 1 and there would be NSO stipulations in the majority of all
vegetation cover in Zones 2, 3, and 4. While there would still be potential for the RFDS to occur in
portions not covered by NSO stipulations, most areas would be covered by one or more CSU
stipulations that could require surveys or special development techniques to minimize disturbance.
Alternative 4 would have the same impacts as Alternative 3 except in Zone 3, where surface disturbance
would be precluded on almost 10 percent more vegetation cover. Additionally, proposed lease
cancellations would remove the potential for exceptions, modifications, or waivers of NSO stipulations in
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over 66 percent of the zone. Under the Preferred Alternative, surface disturbance would be fully
precluded in Zone 1 and there would be NSO stipulations in the majority of all vegetation cover in
Zones 2, and 4. Zone 3 acreage would be mostly cancelled, but there would be virtually no
stipulation coverage for the remaining acreage. Alternative 5 would minimize impact to vegetation
cover to the greatest extent possible, since all surface disturbances would be associated with
reclamation of vegetation cover.

Riparian/Wetland Areas

Alternatives 1 through 5, in general, progressively provide increased coverage to riparian and wetland
areas inside the lease boundaries through stipulations, lease modifications, and lease cancellations.
Alternatives 1 and 2 propose no resource-specific stipulations (however, an existing Riparian/Wetland
GMUGNF would be applied to 2.9 acres under all alternatives). Alternatives 3 and 4 apply several
resource-specific CSU and NSO stipulations. While Alternatives 3 and 4 apply the same stipulations,
Alternative 4 also cancels 25 leases in Zone 3 (which equates to more than 45 percent of the riparian
and wetland areas in Zone 3). However, the increased coverage to the lease areas may have the
opposite impact to the areas outside the leases by causing the disturbance to occur off-lease. Therefore,
Alternatives 1 through 4 may increase the risk of impacts to riparian and wetland areas immediately
adjoining the leases (with the exception of the 25 cancelled lease areas of Alternative 4, which would not
be developed).

The Preferred Alternative would provide a combination of Alternatives 2 and 4 with some
modifications, and would therefore preclude a large portion of acreage available due to lease
cancellations, but could decrease some of the stipulation coverage within the analysis area.
Alternative 5 would minimize the risk of impacts to riparian and wetland areas to the greatest
extent possible, since oil and gas development of the 65 leases would not occur on-lease or off-
lease.

Noxious Weeds

The potential for the introduction of noxious weeds through surface-disturbing activities would be similar
under Alternative 1 (the No Action Alternative), Alternative 2, and Alternative 3 since they have a very
similar level of proposed development. Alternative 4 would have a lower potential due to lease
cancellations and a lower level of proposed development. The Preferred Alternative would have a
lower potential due to lease cancellations and a lower level of proposed development. Alternative
5 would have the lowest potential for noxious weed introduction.

While development in near proximity to existing noxious weed populations may increase the potential for
weed proliferation, it offers an additional possibility beyond Forest Service weed treatments for noxious
weed control. Under Alternatives 1 and 2, most known noxious weed populations are located in areas
that would be open to surface disturbance. Under Alternatives 3, 4, and the Preferred Alternative most
known noxious weed populations are in areas that would be precluded from surface disturbance.
Alternative 5 would minimize the potential for the spread of noxious weeds to the greatest extent, since
all surface disturbance would be associated with reclamation.

Under all alternatives, the BLM would retain the ability to relocate operations to some degree and require
BMPs or conditions of approval to minimize the potential for noxious weeds to become established or
proliferate.

Special Status Plant Species

Oil and gas development under Alternatives 1 and 2 would have the greatest potential for impacts to
Special Status Plant Species due to the least amount of potential coverage from associated stipulations.
Under Alternatives 1 and 2, with the exception of Zone 1 (which would be fully precluded from surface
disturbance), any or all of the RFDS could occur in suitable habitat for most special status species. While
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Zone 1 contains the most suitable habitat for federally listed species, there is potential for RFDS to occur
in Ute ladies’-tresses suitable habitat in Zone 2, as well as special status species suitable fen habitat,
suitable forested habitat, suitable non-forested habitat, and significant plant community habitat in

Zones 2, 3, and 4. The degree to which these habitats could be affected by the RFDS would generally
depend on the relative abundance of habitat. Assuming the RFDS occurs in each special status habitat
to the maximum allowed by NSO stipulations (and available acreage, since in some cases the habitat is
not present in sufficient acreage to accommodate a full RFD), the RFDS would have the potential to
occur in 92 percent of Ute ladies’-tresses suitable habitat (present only in Zone 2); 100 percent of
suitable fen habitat in Zones 3 and 4; and between 1 to 6 percent of suitable forested habitat, suitable
non-forested habitat, and significant plant community habitat present in each zone, except in Zone 2
where it would have the potential to occur in 100 percent of the significant plant community habitat
present in that zone. Under Alternatives 1 and 2, there would be no resource-specific CSUs that could
minimize disturbance if any NSO stipulations were exempted.

Under Alternatives 3 and 4, Zone 1 also would be fully precluded from surface disturbance and more
special status species suitable habitat would be precluded from surface disturbance in Zones 2, 3, and 4.
Assuming the RFDS occurs in each special status habitat to the maximum allowed by NSO stipulations
and habitat availability, there is no potential for the RFDS to occur in Ute ladies’-tresses suitable habitat,
or in suitable fen habitat. The full RFDS would have the potential to occur in about 1 to 6 percent of
suitable forested habitat, suitable non-forested habitat, and significant plant community habitat present in
each zone (including Zone 2). Additionally, under Alternatives 3 and 4, many of the NSO stipulations
covering these habitats are resource-specific and much of the habitat also is covered by one or more
resource-specific CSU that would minimize disturbance if NSO stipulations were exempted. While both
Alternatives 3 and 4 preclude surface disturbance within special status species habitat to a similar
degree, Alternative 4 would offer an advantage over Alternative 3 because in Zone 3, surface
disturbance in over half of all special status species habits present within the zone would be precluded
through lease cancellation, which cannot be exempted. However, increased surface coverages within
the lease areas may increase potential impacts to special status plant species and habitat on lands
outside of the lease areas (with the exception of the 25 cancelled lease areas of Alternative 4, which
would not be developed).

Under the Preferred Alternative, with the exception of Zone 1 (which would be fully precluded
from surface disturbance), any or all of the RFDS could occur in suitable habitat for most special
status species habitat. While Zone 1 contains the most suitable habitat for federally listed
species, there is potential for the RFDS to occur in Ute ladies’-tresses suitable habitat in Zone 2,
as well as special status species suitable fen habitat, suitable forested habitat, suitable non-
forested habitat, and significant plant community habitat in Zones 2, 3, and 4. The degree to
which these habitats could be affected by the RFDS would generally depend on the relative
abundance of habitat and location of the impacts. Assuming the RFDS occurs in each special
status habitat to the maximum allowed by all non-resource specific NSO stipulations (and
available acreage, since in some cases the habitat is not present in sufficient acreage to
accommodate a full RFD), the RFDS would have the potential to occur in 92 acres (100 percent)
of Ute ladies’-tresses suitable habitat in Zone 2; 100 percent of remaining suitable fen habitat in
Zone 3; and between 16 to 99 percent of suitable forested habitat in Zones 2 through 4, 19 to

99 percent suitable non-forested habitat in Zones 2 through 4, and 100 percent significant plant
community habitat present in in Zones 2 and 3. Under the Preferred Alternative, resource-specific
NSO and CSU stipulations range widely, but have potential to caver between 0 and 100 percent of
each habitat to minimize disturbance if other NSO stipulations were exempted.

Alternative 5 would minimize the potential for the impacts to special status species habitat to the
greatest extent, since all surface disturbance would be associated with reclamation.
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Leases in the White River National Forest Special Status Species, and Noxious Weeds
4.6.6 Cumulative Impacts
46.6.1 Cumulative Impacts Analysis Area

The CIAA for general vegetation is the existing 65 leases (80,380 acres). The CIAA for special status
species is the lease area plus a 300-meter extension outside of the leasing area (30,388 acres; CIAA
acreage varies depending on species).

4.6.6.2 Past and Present Actions and Reasonably Foreseeable Future Actions

Past and Present Actions

The primary past and present actions affecting the vegetation resources for both cumulative impacts
analysis areas analyzed in this EIS include surface-disturbing activities such as mineral development;
road development and other land development such as ROWSs for pipelines, telephone lines or other
developments. Section 4.1 presents the total quantifiable past and present surface disturbance by CIAA.
Within the vegetation resources CIAA, there are 454 acres of surface disturbance from past or present
actions. This is less than 1 percent of the CIAA. Other Forest Service District or BLM FO actions such as
farming, timber harvests, livestock grazing, vegetation treatments, agriculture, recreation, and land
management decisions are considered when analyzing past and present actions, but do not have
guantifiable surface disturbance. No additional quantifiable past and present surface disturbance was
identified within the 300-meter extension outside of the leasing area, but it is assumed that activities such
as farming, timber harvests, livestock grazing, vegetation treatments, agriculture, and recreation also
have taken place in that area.

Reasonably Foreseeable Future Actions (RFFAS)

RFFAs are those for which there exist decisions, funding, formal proposals, or which are highly probable,
based on known opportunities or trends. RFFAs are summarized in Section 4.1 and are described in
detall in Appendix B.

Oil and Gas and Other Surface Disturbance RFFAs

Within the General Vegetation CIAA, the impacts for Alternatives 1 through 5 and Preferred Alternative
(discussed in Sections 4.6.4.1, 4.6.4.2, 4.6.4.3, 4.6.4.4, 4.6.4.5, and 4.6.4.6) would be the only surface
disturbance effects from oil and gas development. There is no other RFFA long-term surface disturbance
planned for the vegetation resources CIAA.

Within the Special Status Species CIAA, there is potential for additional oil and gas development to occur
outside of the leases, but within the 300-meter buffer area (the “off-lease” area), subject to leasing
availability and existing NSO stipulations. Within the 300-meter buffer area, there is potential for about
590 acres of long-term disturbance to occur on BLM lands within the CRVFO and GJFO, and about

23 acres to occur on NFS lands within the GMUGNF. The portion of this development that may occur
within the 300-meter buffer is reasonably assumed to be a fraction of this total, given the total acreage
over which the RFFA is projected and the acreage of the 300-meter buffer.

RFFA Projects with Countervailing Impacts

Impacts under this section are those that may not have adverse impacts on vegetation resources and
may have a countervailing effect on cumulative impacts. There is an estimated 6,000 acres within the
vegetation resources CIAA and special status species CIAA that may have countervailing impacts on
vegetation resources under the South Rifle Habitat Enhancement Project. In addition, vegetation
treatments (e.g., noxious weed control) and hazardous fuels reduction activities are performed
throughout the CIAA and it is assumed that these activities will continue in the future. Because many
factors go into determining areas to be treated, there is no quantifiable countervailing impact. These
actions are described in greater detail in Appendix B.
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4.6.6.3 Contribution of the Alternatives to Cumulative Impacts

Within the Vegetation CIAA, the Proposed Action and alternatives would contribute between 0 percent
(Alternative 5) to 46 percent (Alternatives 1 and 2) of the total cumulative long-term surface-disturbing
activities within the CIAA. Alternative 5 would eliminate existing and proposed surface disturbance that
could affect vegetation. If selected, the Preferred Alternative would contribute 42 percent of the
total cumulative long-term surface-disturbing activities within the CIAA.

As noted in the analysis, much of the special status species habitat in the “off-lease” area is either
closed to leasing or covered by NSO stipulations. Impacts from any RFFA development within the
300-meter buffer or on haul roads associated with the RFFA would be the same as discussed in
Section 4.6.6.2. Indirect impacts from RFFAs such as dust deposition or noxious weed spread could
affect vegetation within the leases as well as off-lease areas. There are no other identified RFFAs that
would occur within the vegetation resources or special status species CIAA.
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4.7 Terrestrial Wildlife Including Special Status Species
47.1 Analysis Assumptions and Approach to Analysis

47.11 Analysis Area

The analysis areas for terrestrial wildlife, including special status species, were chosen to represent the
combination of geographic areas containing contiguous habitat that may be impacted by the proposed
leasing decisions and subsequent oil and gas development, as well as the management regimes for this
habitat.

The analysis areas for terrestrial wildlife species are defined as follows:

e Nongame and Small Game Terrestrial Wildlife Analysis Area: The terrestrial wildlife analysis
area for small game species and nongame species, including raptors and other migratory birds,
includes suitable habitat (as determined through use of the Forest Service Region 2 vegetation
data) within the lease boundaries.

e Special Status Species Wildlife Analysis Area: The analysis area for special status species,
including Federally Listed, Proposed, or Candidate Wildlife Species, Forest Service and BLM
Sensitive Wildlife Species, and Forest Service Management Indicator Species (MIS) comprises
of suitable, historic, or occupied, habitat within the 65 leases based on Region 2 vegetation data.
The exception is elk, which is a MIS but is analyzed under the analysis area.

e Big Game Analysis Area: The big game analysis area consists of the GMUs that are crossed
by the lease boundaries. Sensitive habitat is typically considered the limiting factor for big game
populations, therefore additional focus will be given on these areas (e.g., winter range, transition
range, migratory corridors, fawning and calving areas and summer range) within the GMUs.
GMUs included in the analysis area are 12, 23, 42, 43, 421, and 521.

e CanadalLynx Analysis Area: The Canada lynx analysis area includes the LAUs crossed by the
lease boundaries.

e Greater Sage-grouse Analysis Area: The greater sage-grouse analysis area comprises
Priority Habitat Management Areas (PHMA) and General Habitat Management Areas (GHMAS)
as classified by Colorado Parks and Wildlife (CPW), crossed by the lease boundaries. As noted
in Section 3.7, there is no PHMA located within the analysis area. There are 255 acres of
GHMA habitat for the greater sage-grouse that overlap with leases located in Zone 1.

47.1.2 Scoping Issues

The public scoping issues related to terrestrial wildlife are listed below. While many of the scoping issues
are addressed in general terms, the high-level of the analysis in this EIS, without knowledge of site-
specific proposals for oil and gas development, does not allow for analysis of many of these issues in
detail. All issues would be addressed at the site-specific APD stage of permitting when additional NEPA
analysis would be required.

¢ How would reasonably foreseeable habitat disturbance, vehicle use, and other elements of oil
and gas development such as noise affect wildlife, special status species, and their habitat?

o How will the Proposed Action and alternatives affect big game, including effects on habitat
fragmentation and connectivity and the potential for additional human disturbance or poaching
from roads? How would these impacts affect big game hunting?

e What stipulations or BMPs, mitigation measures, or conditions of approval can be incorporated
into the Proposed Action and alternatives to reduce risk to wildlife and special status species?
(As noted in Chapter 2.0 and Section 4.1, because the locations of future oil and gas
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development are unknown, mitigation measures have not been identified for this leasing
analysis. Onsite evaluations and site-specific NEPA analysis will be performed at the APD stage
and BMPs, mitigation measures, or COAs would be developed to address site-specific
conditions as part of the permit process.)

How will the cumulative impacts from oil and gas and other regional development affect air
quality, visibility, water resources, greater sage-grouse, and other wildlife?

Assumptions

Assumptions were made concerning the impacts of making lands available to lease for oil and gas
exploration and development as they relate to terrestrial wildlife and special status species.

Final EIS

Species will be considered as having the potential to occur within the analysis area if:
— Occurrence has been documented for the species;
— The current species range exists within the study area and suitable habitat is present; and

— Historical range for species that have the potential to be reintroduced and suitable habitat is
present.

Management direction and guidance for special status species are provided through
implementation of recovery plans, conservation agreements, management plans, and state
wildlife plans (e.g., Colorado’s Comprehensive Wildlife Conservation Strategy and Wildlife
Action Plan).

Leasing is a commitment of the oil and gas resources for potential future exploration and
development activities, but leasing does not compel or authorize any ground-disturbing actions.
As a result of leasing, future exploration and development proposals would be subject to specific
state and federal regulatory and permitting requirements and to additional site-specific
environmental analysis under NEPA at the APD stage of permitting. These subsequent analyses
would address site-specific wildlife conditions and effects to them, and serve as the basis for any
project-level design features or best management practice requirements.

The proposed management actions in each alternative would include the proposed stipulations
(e.g., NSO, CSU, or TL stipulations) to reduce impacts on wildlife. Direct and indirect impacts of
land uses on terrestrial wildlife are generally best mitigated by avoiding or minimizing the impact
on the degree practicable with stipulations. The various management actions and allowable use
decisions outlined in this document emphasize this approach for maintaining or conserving
terrestrial wildlife and their habitat. Impacts that cannot be avoided would at least be minimized
by the application of COAs or BMPs.

Impacts on wildlife populations and habitat are not discrete since actions may benefit one
species while having an adverse or beneficial impact on another.

Significant modifications to habitat suitability can impact the survivability and viability of
populations (e.g., higher winter mortality or reduced reproductive success).

Impacts on terrestrial wildlife from displacement depend on the location, extent, timing, or
intensity of the disruptive activity. Impacts from displacement of wildlife would be greater for
wildlife species that have limited habitat or a low tolerance for disturbance.

The quality and quantity of winter ranges are generally considered to be the limiting factors on
big game populations. The ability of these areas to support wintering populations is a major
factor in determining yearlong population levels.

The CPW would continue to manage wildlife populations, and the BLM would continue to
manage wildlife habitat in coordination with the CPW. Big game habitat would be managed in
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coordination with CPW herd objectives and species-specific plans. Sufficient habitat currently
exists to maintain current CPW Data Analysis Unit objectives for big game.

In the context of this analysis, avoidance means reduced use and does not imply zero use or an
absence of use by wildlife. When making a decision regarding discrete surface—disturbing
activities following site-specific environmental review, BLM has the authority to impose
reasonable measures to minimize impacts on other resource values, including restricting the
siting or timing of lease activities (43 CFR 3100; 43 CFR 3160; Yates Petroleum Corp.,

176 IBLA 144 [2008].

Impacts on special status species can occur from actions that result in direct mortality of special
status species, loss of habitat or modifications to habitat suitability, and in the case of special
status wildlife, actions that displace individuals or disrupt behavior. Because special status
species have specific habitat requirements, and their habitats are often diminishing, disturbance
to the species or their habitat could result in population declines, which could adversely affect
viability of local populations.

Since special status species populations are, by their nature, generally small and localized, the
total area affected by other activities or restrictions is less important than where the activities or
restrictions occur in relation to special status species and their habitat.

The health of special status species populations is directly related to the overall health and
functional capabilities of upland, aquatic, riparian and wetland resources, which in turn are a
reflection of overall watershed health.

Special status species health, population levels, and habitat conditions fluctuate in response to
natural factors. Periods of drought or excessive moisture and outbreaks of diseases that affect
special status species directly or alter habitat (e.g., mountain pine beetle) would likely affect
special status species population levels.

Implementation-level actions would be further assessed at an appropriate spatial and temporal
scale and level of NEPA analysis. Additional field inventories would likely be needed to
determine whether special status species could be present in the project area.

All permitted activities that could affect federally threatened or endangered species would be
required to undergo ESA Section 7 consultation with the USFWS, and would need to be
mitigated to ensure that those species would not be adversely affected on a project-specific
basis or at a cumulative level. The BLM would implement measures to conserve BLM sensitive
species and their habitats to reduce the likelihood and need for these species to become listed.
Success of mitigation depends on the specific protective measures employed and the
assumption that proper implementation of these measures would take place. Adaptive
management would be used (i.e., changing techniques, as necessary) until success is achieved.

Impact Indicators Used for Analysis

The following indicators have been identified to analyze the effects of the alternatives on terrestrial
wildlife and special status habitat and populations.

Final EIS

Acres of surface disturbance within each lease zone and habitat.

Acres of surface disturbance by suitable habitat type (big game winter range, production areas,
etc., as well as special status species and migratory birds), by alternative and zone.

Acres of special status species habitat subject to NSO stipulations, by alternative and zone.
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47.15 Methods of Analysis

Methods of analysis for terrestrial wildlife and special status species include the following for each
alternative:

o |dentify and estimate the acres of terrestrial habitats (vegetation communities) located within the
analysis areas using data provided in Section 3.6, Vegetation, and published information.

¢ |dentify and estimate acres of designated big game ranges that occur within the analysis areas
using Forest Service, BLM, and CPW data.

o |dentify special status terrestrial species (federally threatened, endangered, candidate, and
proposed species under the ESA, Forest Service Sensitive Species and MIS) that occur within
the analysis areas using Geographic Information System data and CPW and BLM occurrence
information.

e Determine the extent of lease stipulations under each alternative that would provide some level
of protection from disturbance of wildlife and habitats, and where those populations and habitats
would potentially be at risk due to the lack of lease stipulations.

4.7.2 Stipulations Providing Coverage to Terrestrial Wildlife Resources

In order for future oil and gas leasing within the analysis area to be consistent with environmental laws
and regulations, this analysis includes proposed lease stipulations to reduce potential impacts of oil and
gas development on terrestrial wildlife including special status species. It is important to note that a
one-time exemption from a stipulation can be applied that is determined on a case-by-case basis. The
exception suspends the restrictions of a stipulation for a specified period of time, activity, or portion of
the area where applied but remains in effect relative to other periods of time, activities, or areas where
applied. As detailed in Section 2.7, the 2014 WRNF Oil and Gas Leasing EIS is a programmatic
environmental analysis that considers conceptual or planning-level alternatives. For this EIS analyzing
potential changes to the 65 previously issued leases, the RFDS (USFS 2010a), described briefly in
Chapter 1.0, Section 1.1.4 and included as Appendix F of the WRNF Oil and Gas Leasing Draft EIS
(USFS 2012) was used to determine the amount of conceptual future development in order to
compare potential impacts of the proposed leasing stipulations under each alternative.

Stipulations are the same under Alternatives 1 and 2 and include CSU, NSO, and TL stipulations
associated with big game species only. There are no stipulations identified for special status species.
Under Alternative 3, modifications of the 65 leases would be made to match the stipulations for future
leasing in the Forest Service’s Proposed Action from the WRNF Final EIS (USFS 2014a). Under this
alternative, the BLM would offer the lessee the option of either accepting the new lease terms or having
the lease cancelled. Alternatives 3 and 4 have the same stipulations, but Alternative 4 (the Proposed
Action) would cancel all or part of 25 leases. The Preferred Alternative would apply a combination
of Alternative 2 and 4 stipulations and Alternative lease 4 cancellations. Alternative 5 would cancel
all leases and is therefore not included in this table.

SLTs also offer some level of protection of terrestrial wildlife species and habitat through modification to
siting or design of facilities, timing of operations, and specification of interim and final reclamation
measure, including the relocation of proposed operations up to 200 meters and a delay for new surface-
disturbing operations for up to 60 days annually at a minimum consistent with lease rights. SLTs
identify the independent requirement for ESA compliance.

4721 Wildlife-specific Stipulations

Tables 4.7-1 and 4.7-2 identify stipulations specific to terrestrial wildlife for all Alternatives. The
methodology in developing stipulations is discussed in Section 1.4.6, “Lease Stipulations,” and the
rationale for stipulations is shown in Appendix B of the WRNF Oil and Gas Leasing Final EIS
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(USFS 2014a). The definition of the resource and purpose (nheed for protection) for WRNF resources is
identified on each stipulation form in Appendix A of the 2014 WRNF Oil and Gas Leasing Final EIS. The
definition of the resource and purpose for GMUGNF resources is identified on each stipulation form in
Appendix C of the 1993 GMUGNF Oil and Gas Leasing Plan Amendment.

Table 4.7-1 Stipulations Associated with Terrestrial Wildlife Under Alternatives 1 and 2

Csu

Elk Production Area—GMUGNF

NSO

Big Game Winter Range

Critical Bighorn Sheep Habitats

Federal and State TEPC Species

TL

Big Game Winter Range (December 1 through April 30, applies to elk and mule deer)

Big Game Winter Range—GMUGNF

Elk Production Area (May 1 through June 30)

Table 4.7-2 Stipulations Associated with Terrestrial Wildlife Under Alternatives 3 and 4

Csu

Big Game Migration Corridors

Big Game Production Areas

Big Game Summer Concentration

Big Game Winter Ranges

Elk Production Area—GMUGNF

Sensitive Terrestrial/Avian/ Invertebrate Species

NSO

Bighorn Sheep Migration Corridors and Water Sources

Bighorn Sheep Production

Bighorn Sheep Summer Concentration

Raptor Species Breeding Territories

TEPC Raptor Species

TEPC Wildlife Species and Habitats\Wallace Creek Wildlife Seclusion Area

TL

Big Game Summer Concentration (June 16 through October 14; applies to deer, elk, moose, and black bear)

Big Game Winter Range (December 1 through April 14 applies to deer, elk, and moose and includes winter
ranges, winter concentration areas, and severe winter ranges)

Raptor Species Breeding Territories (NSO buffers and dates vary by species)

NSO Stipulations

NSO stipulations are designed to provide the maximum coverage by prohibiting surface use or
occupancy. Under Alternatives 1 and 2, there are NSO stipulations for Big Game Winter Range, Critical
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Bighorn Sheep Habitats, and Federal and State TEPC species. Under Alternatives 3 and 4, the NSO
stipulation for Big Game Winter Range has been eliminated but there are NSO stipulations for, Bighorn
Sheep Migration Corridors and Water Sources, Bighorn Sheep Production Areas, and Bighorn Sheep
Summer Concentration Areas; Raptor Species Breeding Territories; TEPC Raptor Species; and TEPC
Wildlife Species.

Controlled Surface Use Stipulations

CSuU stipulations provide special operational constraints beyond SLT but do not prohibit all activities.
Under Alternatives 1 and 2, there is one CSU stipulation for Elk Production Area on the GMUGNF.
Under Alternatives 3 and 4, there are CSU stipulations for Big Game Migration Corridors, Production
Areas, and Winter Ranges (applicable to deer, elk and moose); Big Game Summer Concentration Areas
(applicable to deer, elk, moose, and back bear); EIk Production Areas (within the GMUGNF only); and
Sensitive Terrestrial/Avian /Invertebrate Species. These CSU stipulations allow for special design,
construction, operation, mitigation, implementation, reclamation, and monitoring measures, including the
relocation of operations by more than 200 meters to protect terrestrial wildlife habitats.

Timing Limitations

TL stipulations are designed to limit use of key habitat during periods in which disturbance may result in
mortality, reduced animal fithess, reduced reproductive success or poor survivorship of young. TL
stipulations do not apply to operation and maintenance of existing facilities.

Under Alternatives 1 and 2, there is a TL stipulation that prohibits exploration, drilling and development
activities in elk and mule deer winter range from December 1 through April 30. There also is a TL
stipulation for elk production areas that prohibit exploration, drilling and development activities from
May 1 through June 30 to protect habitats used for rearing young and concentrated feeding sites. Both
TL stipulations also prescribe year-round closures of new oil and gas roads to the public in these areas.

e Under Alternatives 3 and 4, the Big Game TL stipulation precludes construction, drilling, and
completion activities from December 1 to April 15 in elk, mule deer, and moose winter ranges as
mapped by CPW. In addition, a new TL stipulation prohibiting surface use in deer, elk, moose, or
black bear summer concentration areas (used for rearing young and providing high value
foraging sites) between June 16 through October 14, was added to reduce behavioral
disturbances that can result in abandonment of critical habitats, reduced animal fithess, or
reduction of reproductive success, recruitment, and survival. Under these alternatives the elk
production TL was not brought forward based on the decision made in the 2014 WRNF Oil and
Gas Leasing EIS. Though the stipulation will not be included on any of the leases under
Alternatives 3 and 4, there is still an opportunity to apply a 60-day TL as a COA under the BLM
SLTs during site-specific NEPA analyses at the implementation level. However, implementing
the TL stipulation for big game summer concentration areas (June 16 through October 14) and
not including the elk production TL under Alternatives 3 and 4, would result in a 45-day window
(May 1 to June 15) that leaves approximately 23,813 acres (10 percent of the total range within
the analysis area) of elk production areas on 39 leases in Zones 2, 3, and 4 (Table 3.7-4)
without TL stipulation coverage.

e In addition to a new TL stipulation for big game summer concentration areas, a TL stipulation for
raptor species breeding territories was added under Alternatives 3 and 4. This stipulation
prohibits surface use within species-specific buffers and time periods and also prohibits any
activity or disturbance that would result in active raptor nests not being used, or which would
lead to raptor nest failure, abandonment, or mortality of fledglings.
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47.2.2 Other Stipulations Offering Additional Coverage to Terrestrial Wildlife

There are other NSO stipulations that overlay with terrestrial wildlife habitat that may offer some
coverage through prohibition of surface disturbance, but are not designed to specifically cover terrestrial
wildlife habitat. These stipulations include, but are not limited to the following:

e NSO—Alpine e NSO—Severe or High Landscape Stability

e NSO—Fen Wetlands Hazards
e NSO—Roadless Areas ¢ NSO—TEPC Aquatic Species

e NSO—Slopes Greater than 60 percent * NSO—TEPC Plant Species

e NSO—Water Influence Zones

¢ NSO—Authorized Sites And Facilities

e NSO—Slopes Greater than 50 percent

e NSO—USFS Administrative Sites

e NSO—High Geologic Hazard—GMUGNF
e NSO—Riparian/ Wetland—GMUGNF

e NSO—High Scenic Integrity Objective
e NSO—RNAs

If all other NSO stipulations are implemented, these could potentially provide additional protection to
some terrestrial wildlife resources from future surface-disturbing impacts in the areas where there is
overlap with suitable habitat. However, should the resource being covered not occur within an area
designated for a specific stipulation, the operator may obtain a waiver or exception, resulting in a lack of
coverage to terrestrial wildlife species and associated habitat. The level of coverage from the
implementation of these NSO stipulations would therefore be overestimated if not all stipulations were
implemented.

4.7.3 Impacts Common to All Alternatives
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